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1. ' Name of Investigator: 

2. Title: x- 


3. Institution & Address: 


4 . Project or Subject: 

5. Detailed Plan of Procedure: 


Hobart A. Reimann, M.D. 

Professor of Medicine dyy.V.' ;: V-. 

Hahnemann Medical College and Hospital' 
230 North Broad Street v.V. •;>. 

Philadelphia 2, Pa. 
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The Effect of Tobacco or Nicotine in Periodic 00 

. CJ 
• 00 
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Disorders. 


Periodic disease, a newly recognized syndrome, was brought to medical attention 
in 1948 by the applicant (reprint attached). More than 500 cases have since 
been reported from world-wide sources, comprised chiefly of periodic peritonitis 
but of periodic fever, arthralgia and neutropenia as well. They rarely are fatal 
in themselves, but the episodes repeated at short intervals for years are incapa¬ 
citating, prevent steady employment and thus cause economic loss for the victims. 
Thus fax, the cause is unknown. There are no known means of prevention or cure. 
Males are chiefly affected. 
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Of importance is an investigation of the immediate cause or inciting factors of 
episodes. All evidence points to a neural or neurovascular disturbance of central 
origin. This is supported by the work of Dunbar, of Wolff and others on the 
neurovascular cause of a variety of sterile inflammatory and other reactions. - - 

Since nicotine first stimulates then depresses the sympathetic nervous system, 
and the vagus ne-rve, besides having other complicated central effects, tests . ’ 

should be made to see if the use of tobacco in any form or nicotine alone incites 
or modifies episodes through central neural action. Abdominal pain is the most 
distressing feature of periodic peritonitis, and tobacco smoking in excess in : 
some persons (including the Director of the Project) causes painful esophageal 
and intestinal spasm. The question of allergy also was raised by several observers 
as a cause. Allergy to tobacco or its constituents may play a role in periodic 
disease. • 


- > 


Studies are planned to observe the effects of using tobacco or of injecting , 
nicotine during episodes and in free intervals. Any clinical effects or reactions 
of tissues, capillaries, electrical resistance, dermal temperature, sweating and 
others would be observed. Results may lead to other approaches. Such studies 
would require hospitalization of some patients for 2 or more weeks to cover a 
cycle or two, and others can be observed and tested as 'out-patients.' '• 
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:*::Hl>i. ! .x$]'<-'*■ i s Q f importance also to inquire by personal query or by • 
mailed questionnaire with as many victims of periodic diseases as possible 
to determine their habits regarding the use of tobacco and any effects 
therefrom on the nature of the episodes that they may have noted. V , 


;t?V 


If £’Vi£> -*t,o :! . '' • - 

6. Budget Plan; 



* Salaries: 

• Director of Project: $5,000 
' v, (As part-time, that I will 
: . A need from other clinical • 
duties to supervise and 
engage in this investigation) 
Technician.$3,600; 


i:5»' 


Salaries ■ ^: 
Expendable Supplies 
Permanent Equipment 
Overhead (15^) 






$ 8,600.00 *;;» 
.Vi.w 500 . 0 p >$896$ 

(none) 


Other (Hospitalization, $17/day) 




secretarial aid is furnished. 


V: ■ Total 

(No charge for medical ,o 
service for in- or out-patients) 


- 500.00 -wsm 

--; An&Be** 

*'4W«*£y ; 
#.:• ?>*.*?*. 


$n,o4o.oo ^'2'®; 


7. Anticipated Duration of Work; 


One year (or more, depending upon results observed) 


v.\ .v•.h.i'.-.Vi : .vvvv.;Vu 

> ‘ ' ' ' 1 ,1* *v f’ ,V-",V- 

_j \ 3, ■ * 1 ! Lv »V; 
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8 . Facilities and Staff Available: 



A laboratory equipped for neurovascular research, a physical therapy 
department and other hospital facilities are available for the investigation. 
Dr. Di Pa lma , Professor of Pharmacology, will offer suggestions and advice. 


■l:\ 




Participants: 




‘ V * 

. J, vv-' 


Dr. John Nodine, Assistant Professor of Medicine and Head 
of Section of Clinical Pharmacologic Research, has had long “ 
experience in neurovascular research in regard to the clinical 
use of drugs. Salem Lumish, M.D., Instructor in Medicine, has"” 
cooperated with Dr. Nodine in Pharmacologic Research in the . V.V:.. '/ 

Neurovascular Research Laboratory and Clinic. ' V\ V- ; VV ‘' 
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Additional Information (including relation of work to other projects and 
other sources of supply): " " ~ ... . 
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None* 


/s/ Hobart A. Reimann, M«D« 
Director of Project > 
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/s/ Edwin Robinson * w .. •¥ • V•'*~ ©V 
Comptroller ^''VvuV'yv V- ; :; V 
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Title: 






Insect Pathogens of Tobacco Insects. 

' ; ;w -•; : 

Entomo logy Department 
C. State College ^ 
v'Raleigh, North Carolina 


3. Institution and Adress 


•’ *y- 
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v&jv'A* Project or Subject: Insecticides, which are toxic to humans and many 
;*?V animals, are used in huge quantities for the control of tobacco insects, 
principally hornworms and budworms. Residues of these insecticides have 
been found in tobacco smoke "consumed” by the American Public and have 
been considered among the possible causal factors of lung cancer. 

Insect pathogens, most of which are harmless to man, often drastic- 
ally reduce insect populations. Research has shown that some of these 
ft. micro-organisms can be mass-produced and applied as sprays or dusts for 
effective control of certain pests. Rabb and his co-workers have demon-‘‘‘V 
strated that hornworms can be successfully controlled with Bacillus thurin - 
' glensls , a pathogen harmless to man. Two commercial concerns are now in 
pilot-plant production of this organism, but additional research is neces¬ 
sary before a recommendation can be justified. Further progress is also 
dependent upon finding a pathogen or a combination of pathogens which will 
effectively control all of the major insect pests of tobacco. A search for 
such pathogens is the immediate objective of this project, whereas the long 
range objective is the elimination of insecticidal residues. ft- ? 

5, Detailed Plan of Procedure: Cultures of a number of insect pathogens .v 'ft 

'ft ft'are now available in other laboratories. Certain of these, selected on the ft 
• basis of their performance against species closely related to tobacco pests, ' 

. will be tested against tobacco Insects. 

ft ft Field collections of diseased insects, particularly budworms and horn¬ 
worms, will be made and disease organisms isolated; These micro-organisms 
will be identified and cultured in sufficient quantities for laboratory . 

, . screening against tobacco insects. Micro-organisms showing most promise t ft : 
will then be subjected to further study. Since considerable intraspecific 
variability in pathogenicity is known to occur, an attempt will be made to 
select for highest virulence in each pathogen cultured. 

Attempts will then be made to develop techniques for mass-producing 
the most promising pathogens. Those which can be produced in sufficient ft. 
quantities will be subjected to large-scale field tests, which will provide 
data for the ultimate evaluation of their potentialities as agents for use ^ , 
in applied control. 



"ft , 
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ftps 

. I -V'.V ft- '/T • 
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//ft. -/r ft ft ft'd-tWi,* 
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6. Budget Plan: 


Salaries 


' V*«rv.> A CO 

Expendable Supplies 
/ ; 7 Permanent Equipment 
i i Overhead 

Labor • v , ;v 
Travel * 

Other , 7$. 7;'; vv > V-: 


’■ V-: 
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Anticipated duration of Work j.‘ Three years. ! 


. • ' . * -S ‘ 

V 

-2- ‘Vv 

•. V-. x' V • *.. 

V:v : ;Y' 

\ ' j V \ ^ • ' : 4 h i V . ■ / .-v, V 

^ ■ * ! v * *x'S' 

• ‘ •• ^ 

••’ <Vv.h’iA.u* v 


1st Year 

-2nd Year 

3rd Year 

§6,600 
.1,000 
3,000 ■ 

§6,900 

.• ; Vv,;rv500 

: : ' ; Tjt-2,000 

- _- 

^ i, 200 

., i 500 - 

'SvE ; : ■ 1 » 5 °o t . 7 

600 

600 
; V ; 400 
§12,200 

-7J^2,000 

''^^ v ?400 
iif?^v 200 . 

' ’ $12,000 

2,200 

■:} '■■■ : ! Cf. 4oo 

200 ' 
$12,000 
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9. 

n 

10 . 


be furnished by the^ntfn-ulogy'DepirtOTfnt 06 ^ J abo " tor >’> and Insectary will 
Plot land for fiold teats at LwSaPSLo 0 °“” 5tata <**!•*«. — 

available by the North Carolina Acriotl 1 ^ °r esearch Stations will be made 

- Th e project leader win hav^the^loH Stctten ‘ 

following ontottolegists now engaged in research 

e; Guth^EMo^ Dep ? rtl “'‘'.'^r^^li™"'.;^ 

■ H H Sn^Ig’ IToT ° Sy **»«•> Orolln. State Co?We’ 

T, G. B»^fth^^ 8 L DeP r ;tment ' =•«>»*» State College 

F. R„ Lawson’ U S D°A^ rCf^Tr*^* North Car °lina State College 
‘ H * • D * A * * °* ford Tobacco Research Station 

Additional Requirements: None. ■,./■■■;■ jV-Y).j.'X .; 
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sources of supp^) .°! WOrk to o£her projects 








-— —» V*. u« W , 

, and sources of supply); , Wl . . .. 

^ ' State 4o J eotf e s. t 153 U ..BLZv°“ ed , by C0ncurr «' t »** carried out under * 
Tobacco," and S-196, "Studies of'"the°I| , ’l ilnd Contro1 o£ Pnsects Affecting' 
worn and the Tobacco Budwonn » The daj° l °? y < ‘ l ' d Ecol ° 8> ’ of the c °™ Ear- 
greatly facilitate couSi of £l ° m these pr °J ects 

for laboratory tests, anTJhe ° £ 

of Agriculture at Beltsville, MaryUnd P are actL ?* Unlted States Department 
microbial control of insect pest^ Personnel of in develo P in S .--w; 

strated a willingness to supply Information and } aborat °ries have demon- 

workers. A short training period for the oMl^f l® 1 * t0 ° ther re8earch 
laboratories might expedite the completion of tSe project”" *” °* 


r r sva; r 


t; -k’V 




• •» 

'■^000) 

.'‘■w&x 

M-0M> 







* i '■ ' r. if’ W ‘ • 

Date: October 20^1?54i.V;^ 7. 7' 7;. 
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l tobacco smoke.for long period* show the abnormal pattern described*: Urine will - 

•vi^f-b• ’’.collected regularly from these animals before, after, and during exposure to tobacco 
; .|^i%V.;‘$aoke^,ind the pH and surface tension values determined. The second phase, will try ' ijf 
yV#i*. to.determine whether the urine pattern of the animals of strains that have a high ,v.J" 

Incidence of spontaneous cancer differ from those of low tumor strain animals, and 77 ! 

^whether evidence of an abnormal urine pattern is more easily brought about in ' H 

1 r:'0l ‘iuseeptiblo animals when they are exposed to tobacco smoke. Finally, an attempt will ; 
’■ityfffi: 1t»e. made;to' correlate urine changes and tumor development after exposure to tobacco 

s^ysmoke,‘ in animals of a strain with high incidence of lung tumor, v : : -v;;/ \ '77 ‘ 

; "' ■i.'-' ■./ A r' f *• " y *.:,v■' 1 ' v ^ \i if ^,-v ; 7 v 

.• later phase, we will carry out a more Intensive study of the urine 

'7 A f”; ' 


, .to- patterns in smokers and non-smokers in order to determine the existence of a relation* 
> ^f ^i*bip ( between this pattern and the incidence of cancer* 


c . 
) . 
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fX-fyir'i ' 


........>.■ •. •• 

the two major procedures, pH and surface tension; .„• j 

__ __. . . . . Simple colorimetri c methods of determining pH can J 

1 ^ ; be used* Surface tension measurements are made with-. ,<WUrotensiometer. that we , - v i 

t designed in connection with our cancer research program. With this simple device, < i r \ 
^accurate surface tension measurements can be performed in a few seconds. In addition, j 
^be method can be used in small laboVdt6r^^^a][*^'j{4ncdfbnlyra'fiw drops are 

.- :■. ;• ■ VjH' l ■ :■ ' ,h<0:V. ?s| 
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Source: https://www.industrydocuments.u'csf.edu/docs/mnplOOOO' ‘ 
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. v - ^ •* . ' - * ■ * ■• • ‘ ■ ' 

The disturbed systemic metabolism that causes this abnormal urine pattern has been 
-^.correlated to the presence of pathological foci. In studying the relationship between < 
these metabolic patterns and disease, it has been found that such a local and general 
'abnormal pattern can appear in the presence of an abnormal focus, and on the other hand, 
0; such a pattern induced experimentally can influence its evolution. Since these patterns 
* ' can be produced through the pharmacological action of certain substances, they are able 
to significantly influence the evolution of existing abnormal conditions. 

These patterns of metabolic imbalance have also been found in various abnormal 
'conditions of experimental animals. We have studied the urine patterns in various 

strains of laboratory animals with and without tumors. A change to one of these abnor- 
, ma1 patterns has been seen to occur while transplanted tumors were developing in the 
host. On the other hand, the tumor development was influenced in laboratory animals 
7 when one of these patterns was induced by the administration of various substances. 


7 ?:-. • Normal individuals do not show these patterns./However, we have noted that the ' - : 1 ] 

'abnormal pattern described above has DeW-eo&etmtered in some healthy individuals who f, 
are heavy smokers. Several substances present in cigarettes, experimentally bring Jpjtw 
about changes within abnormal tissues or systemically, corresponding to the pattern 
mentioned above.. These include nicotine derivatives, glycerol, e thylene glycol and 'i 

’arsenic. These findings prompted us to propose a study to determine whether tobacco* ‘ i , !i 
smoke can be shown to bring about nonspecific changes characterizing one of the patterns, ." 
and whether these changes influence the evolution of pathological conditions allegedly 
related to tobacco. The possibility of following these systemic changes through urin- j 

alysis, makes this study possible. 9 ' ' j 

„ .. If such a relationship is established, it will be of extreme importance. It will 
add to our knowledge of the mechanism of the pathogenic effects of smoking, and will 
„• help to identify one of the factors that may be involved in the pathogenesis of the -tdf; 

clinically malignant neoplasms. It may permit the identification and ultimately, the 
.. elimination of the agent or agents in tobacco smoke that exert these nonspecific meta- ’ 

. bolic effects. On the other hand, it may explain why smoking affects only some smokers, 
and will permit the identification of these susceptible individuals by proper testing. 

If this is so, it may be possible to recognize them in time, through the existence of j 

the analytical patterns, and to take special precautions to insure their safety, as i 

is possible today in patients with Buergers disease. It is quite possible that the 
information derived from the proposed study will also be found to have a bearing upon 
. other conditions related to smoking. ~\ ■ , ... /. .- : \. . • / j 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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The disturbed systemic metabolism that causes this abnormal urine pattern has been ' 
correlated to the presence of pathological foci. In studying the relationship between 
these metabolic patterns and disease, it has been found that such a local and general 
abnormal pattern can appear in the presence of an abnormal focus, and on the other hand, 
such a pattern induced experimentally can influence its evolution. Since these patterns 
can be produced through the pharmacological action of certain substances, they are able 
.to significantly influence the evolution of existing abnormal conditions. ' " 


o 
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These patterns of metabolic imbalance have also been found in various abnormal ' 

conditions of experimental animals. We have studied the urine patterns in various 
strains of laboratory animals with and without tumors. A change to one of these abnor¬ 
mal patterns has been seen to occur while transplanted tumors were developing in the ' 
host. On the other hand, the tumor development was influenced in laboratory animals 
when one of these patterns was induced by the administration of various substances. ’■'v'hXjl'f 

Normal individuals do not show these patterns. However, we have noted that the 
abnormal pattern described above has been encountered in some healthy individuals who 
are heavy smokers. Several substances present in cigarettes, experimentally bring 
about changes within abnormal tissues or systemically, corresponding to the pattern 
mentioned above. These include nicotine derivatives, glycerol, ethylene glycol and y&if/z- 
arsenic. These findings prompted us to propose a study to determine whether tobacco 
smoke can be shown to bring about nonspecific changes characterizing one of the patterns 
and whether these changes influence the evolution of pathological conditions allegedly : 
related to tobacco. The possibility of following these systemic changes through urin- 
alysis, makes this study possible. ‘ 

If such a relationship is established, it will be of extreme importance. It will ^ 
add to our knowledge of the mechanism of the pathogenic effects of smoking, and will 
help to identify one of the factors that may be involved in the pathogenesis of the 
clinically malignant neoplasms. It may permit the identification and ultimately, the 
elimination of the agent or agents in tobacco smoke that exert these nonspecific meta¬ 
bolic effects. On the other hand, it may explain why smoking affects only some smokers, 
and will permit the identification of these susceptible individuals by proper testing.. 

If this is so, it may be possible to recognize them in time, through the existence of 
the analytical patterns, and to take special precautions to insure their safety, as 'hh'rs 
is possible today in patients with Buergers disease. It is quite possible that the :jr 
information derived from the proposed study will also be found to have a bearing upon ■' 
other conditions related to smoking. "V 
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(•.; 8 ^ aci,,,,e5 a . n i s i#«A v l'! ab -^iTh#Jl n 8titute of Applied Biology has a physiological laboratory 
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•quipped for cancer research. 


>*V : : - ?• ln*';M : «v , f .o i |h9ti,tusij»::4ddlt)l#ft^td5ith# investigator, the part-time services of * 
. ; 5 4 Add?#**: f i0i i,a,fsjtiiiufr*pathology technician, an animal car# man, secretary, 

■vV ;V • • '! - Brpciiyr.ahd.cIinicalAlaboratory technician will be supplied by our 

O".', v 1 i %VvT..<v .,•• , present staff. ■ ■:■. - n . V : • r' *’ ’>;• l '.'' 

.- ?... -ju < V • • * ■ • •-•■• •' * *■ -• t •••. » •.. ••••■*■ f ■ . \ - ■ • • • .. • •.’ . A , . 


■';. / j.' * «* 5«%cf: fe dettrcine r •whetUvii' baWtte • pt# 

'' 1 i : r j ' ivitaboHc paUein.ifO'uM b)^ ; w* Wffa^S*H4 ^ J/A*Jrwaaen#, /■ v • 

. ^ j, ?. Additional Requirements^^ Influence + ^ M 4^/»*»»4ht«eive 

, :; 4 candtjrOnelfullAtime'lalwsratbry assistant, " /.•:• 
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!•■ ■„ ' ■' . . . • . . - ■ ■-- ----- • •= - - 


:-H lattr phaie, \'?4'M ! ki- CMtf cui;* writ .':o' 
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1. Name of Investigator: 

Sam of greatest 

2. Title: 


3. Institution 

& Address: 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N.Y. 


Application For Research Grant - COttfciHBrttWI fODC 1950*59 

TTogress Report for l$>5T-5 8 1 

Date: ’ aftureSi 27, a$ 5 S v. 


Br. Paulin* Hisiaer (Ph.B.) 

Be, VictorBicbard* (l|.B#) 

'■ V' * " l f 

Sr, Victor Richard*, Professor of Surgery, Executive Bead 

of df fttf px y 

Stanford University School of Medlcl&a 

Sacramento and Webster Sts*, San firanciaco 15, California 
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4. Project or Subject: 
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A Coaparotlve Study of the Effect* of Whole end Fractionated 
Extracts of Cigarette Smoke and &o*e of Kfiova Carcinogens on 
1, She Cytology and S a o l e a r BRA Content of Epidermis in Vari¬ 
ous Strain* of Klee 
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5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

Suagary of Work Completed Thus far 
EXPEHlMSfflte (conducted to date) 

EmpexiBcat X, (pilot experiment) Subdivision* 

Exp. 3L To test the effect of 'whole tcfeaeco tar ca the ttinSzai of mice* She 

aalacls used in this experiment consisted of a group of 2k C__ Bl a ck* 

(12 male* and 13 females) obtained firm the University of California 
(Berkeley) genetics laboratory. At the start of the experiment they 
aere t appr oxi mately 2-1/2 months old, 

Experimental* (Tar/ solvent A) _ _ 

6 males and 6 females were painted every 6 males 

other day vith one bru&hfhl (#5 brush) of every other dear vlth one bruahful 

whole tobacco tar in Solvent A* The whole (# 5 ) of 2 pte. Toluene to 3 pt*« 

dorsal region vas covered, They vert killed $5l> alcohol. Killed at the 
SO. days after the 1st spplleatim, as the eayerlaaptals, ■.£ 

: V ; v r • ' >' V.' ''/v,- v V -*<,? 

The dorsal skin which had received the application la both experi ment al* end control* 
vas tied to a piece of cardboard vith a piece of nylon thread to pr even t curling# 
Fixation ia Xevdovsky's mixture and Bouln's. ., y ,} faa *iMi&f&s 


Controls (Toluene & 95l> Ale) 
es sad 6 resales were palsied 


■b 
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Tisanes run up anA sectioned, and ISA neasureaenta are la progress* 

* * . . , 

Exp. Jk* So test the effect of whole tobacco tar followed by Croton oil* 

■ Anisals used « C,-~ Blacks obtained froa the ease source as above* 

(12 aales and l^reao&les) 

SageriaMBitala (Tar/Solvent A* j ; Controls (Salo& 2 pts * 
fcilcwed by Croton Ctl^ ! , 4 to 95% Alcobol 3pt»*/ 

$ Bales and were painted 6 stales and '6 'ftmaiiis painted 

every ether day for 3 days vith ■whole j, every other day with toluene 

tar as shove tut after that vith alter- \ aad alcohol* .. 

bating application* of tar end 2.53» crotm 

oil la acetone* ." » ' • < 

Killed 6 weeks after first painting • Killed at sane tine as exp* 

Skins treated as la Exp* 3/* , J •.- 

| ♦ >_ •* . ' ■*/* > f ? , v *. . I) . I * 4 1 \ . ■',.** . j‘\. * / ft 

Experiment XX (pilot) - ' •• , 

Sere the Solvent A of the tsr solution vss evaporated Vith fhns at roan 
temperature and redissolved in pure acetone* • j . 

Exp* U So test the difference between acetone and toluene/alcohol as sol- 
a * vests for tcbacco tsr. AnisalB used - 6 sale* and 6 fwaalca of the 


• • Mi** 

* \lWr> 

iAii 


Killed at saae tins ss exp* 


■ 

•••• i.V 'S’V 

’ .; fo?.; »V 
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* V‘ X •• t*« • 
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tana strain of nice as stove 


BxperlxaaatoJ » (Tar/Aeatcos) 

3aaiasSST3'fSSES*'paAnteSTas shove 

vith whole tar dissolved in acetone 
1 pt* to 3 pta. 

Killed 2 weeks after first treatment 
Skin treated as in Sxperijaent X 


Controls (Acetone) / - > . 

3 nales and“J f&ftlaa painted every 
other day with acetone only* v > / 

Killed at sane tint as experlncntals 




MM* 
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Exp* Hjj* To test the effect of tobecco tor dissolved In acetone followed by 
crotm oil* Aaiaals used * 6 sales and 6 fcs&les of S 57 Blache ob¬ 
tained froa the sane source as above* ; ■ 


Sapertagntal a (f ar/Acetoae 
^llc S id ty croton oil) 

3 sales' on3~3 ^mlsss painted every 
other day as before with tar dissolved 
in acetone followed by alternate paint¬ 
ings of ts? and croton oil 
Killed 2$ days after first treatnent 


Ccartrola (Acetone only ) 

3 sales £mC§ f^oalcie painted 
every ether day vith tar dis¬ 
solved in acetone, - 


Killed, at s tm ties as expert* 
sentals 


:mh 


rtaast III* . Xo test the effect of Solvent A alcm* . 

Sent to kcusta Paper Coxp* for Solvent A* 

k fteoalea Ccy Blacks were used in this short e^perinent to test the dif- 

fercnce between Solvent A# and acetone. . r v' .. . 

rtgantXf * Sifediviaions XV^# 2^, X^, Xf 4 , 1^, I% # Xf y Xf^ ;: 

'; (She arable nunerala indicate, the znadser of days after epplleatlcns 
, ... , i vereuaed.) -■.••>:•- 

C^Ject of this esperlneati To test the effect of whole tar dissolved la Solvent t t > 
A after one, two, three^ four, five# sin, seven, ei£Ut, bine sad ten day* of daUjr 
explications of tchacco tar in Solvent A.' . ;■*, : v 
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Applications vere node of a drops fpcaa a 22-sswge needle on & tufeeculia 
syringe to t 3* shared, feeds* of ate*, toiaals need - Blacks (seJm 
only) 3 SO altogether - 30 ia each gro^p, ’ ' 

• .. k . ' , ' / 

Bach firoqp ecsssisted of 20 eapcriamrUls 

5 controls - Solvent A mly 
5 controls - treataent 

a* pointed region was stretched fey placing m filter paper, 

Vam following fixatives war* used 
1 Fbr PS& macureaent* 
sad hiatolosta studies 


1 . *■ 


) 


Laydowfty*s 

Baker’* fotnal» calolaa 


For eytolagie&l studies 




/ 

' f’. 


Cteweaew 

Itttocfcoadria - FI swart,ng** followed 
fey post-eferoalng 

Oolgt apparatus * Flemings ffedlowed 
fey osaicatica 

mitaea’* silver setfcod 

Sadi piece of akin previous to delydratiag vu rolled up into a coil sad m~ 
feeoded thus in order to ihoilltate end sake possible tine stsafcr of tho entire 
length of tli* skin,piece oa the hk elide# r ,, ■..., :• v 

* '/;<•■ '• ■ '■ : ' v ; >-.- < '•■■ *'*-<■ .'• •;> ’ •■•**•••/.'.’ ",‘‘>r: 7WV". v,, A*• v •. 

V# ere new? ia the process of preparing these last tissues far analysis cyto* 
logically# histolORlcally sad Edcrogreacrfcra^ y r . 7 ■ ; 


i / 
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tt» ccospletica of this work ve would lila* to apply for addltiottftl fends to m ar 
plot* csqpsriaent# 3 and c of the initial £©pltcatioa# aspericssats B end C arc 
designed to test the praaorfeiag action of wfcol* cigarette m*m m£*m% and its 
fractions* 
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: Budget Plan: 


'- { -"•••. SftlarlMi 

J • ' V ftp# total 


.V .<!•• 


ftp*- fcaOiat B*Utr #T#009 
1 5f#shalcl«a -v 3,600 

X, &rtml carrtaiaur SiOOO 
IBwt-tiatt teerttew r 1*500 

$15,100 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead <5-5» 
Other 


7. Anticipated Duration of Work: X #QW y9®JP 




Total 


&kioo 

gjOQO 

1.000 

900 

&9^o5 


$19,000 far 1958-59 






8. Facilities and Staff Available: 


St^ofard Surgical Rtoe&rch l&or*Xory 


9. Additional Requirements: IfcfiSQt 


T . '-v. ; ' / ; 

10. Additional Information (Including relation of work to other projects and other sources of supply): 







Signature—— / *> */?! star gtc&ar d flj HJh 
Director ofTroiect 


A# m 


gfr qft a r» 


^B u^ine« Dtfirfi r r>f the Jfl Sliluijoja 

Dean, Graduate Piriaioa 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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1. Name of Investigator: 

', • - / • c I ,t'.'■ ■■■ 


' y tmi 

.; '<;./■. V j'-. ? 

/,; •',£. Titie'^* Mt! ,lfey^sor%V Su^^V^^&ecutiv* Head of Dept.'of Surgery ^ 

/','- f, : f*w^ $>¥*1*43' : Tf ’ecMifteed fcliaf jfrjrsjiMsi. ST .*’ another 

ite^ ^^anford University School of Medicine n 

'- :k '" ' *♦ * Ad«lr^*tf 

Qi $£&• Ptsafei-d jthjbht*4 : , , .■ . v .i, '.*; t <.. ; :«../ X;,;.,v<t.!/ ...' ; .'V..,, 

■' _ V' a 0 -frU ¥$\ *ktf'&»*. flwfcv fp.’ 

4. Project or Subject: '* comparative study of the effects Of whole and f&ctionated ,w>'«;'%'»/ 
' .X^§*xtracts*of,cigarettei§su>k* snd.^tiiQat^pf^knownieMoinogana.^i^^ J V 

. .. • ? ; • i ., ;ii ^I>. si ^Jhe cytology and nuclear DNA content of epidermis in various strains i 

' *'\ f /V;‘; , ; • '. r ,>; ; ‘ "' './■}. ' of mice. ,. •' , - f . 1 „ * • V>/'- : . ; /.'.‘ /•( v .'. ‘ \"/i 

• ?• V * and/or II. The cytology and nuclear DNA content of lung and epithelium of the XVM? 

• r-'• bronchial tree of mice and hamsters. 

" ■ ■ ■•' X \ ■.) •■ . •*. , - i-v‘ V.,\‘ A ' •'•■‘/^ . > '. : XX■' « ’"X/ ' •" V: 

. . ••,' ' : • *' • ; ■' ; 1 ■■;*- ' V .v © 

5. Detailed Plan of Procedure (Use reverse side if additional space is needed): QT 

I. The cytology and nuclear DNA content of epidermis in various strains of 


-■if*/ 
.“>•'/* v: 



t^., 


a) Experimental animals - { | g\R f differerj^ r *J?ain «M inbrejJ^ce,^ff^‘5?> 

1. CAFj;rathe i strain used by nynder et al (Cane. Res. 13 (12) 855 (1953)). /.Since X; 1 .';'.-' 
b. ~a -,j K^.the efforts of British inveftijjators^along .the.ssme 1 infe-have given 

ffets.1 negative results ip date.- (Brit .: |mpT : 'fcanc.:.CaB?)» 1 1954)-jitsif ■ {e^t H thf^. i&k*. 
wjthivthe*work .should: be :jrepeattdj«ith;;Wyndex!»; strjiini upipg^thfi#?t^acts, 
dlrroprovided by the..T.I>R»C*t m »*«3ht .Usiu« catfld Is# sVrv4ftd Hiatral6s;^«ftiJi^ 

2. C 3 H48trong).,y etui :^o»iMH3ect2trpletat»t?idolXy (TJliA)# • v. ■ 

3. C^ 7 black (Little) / ^ ;• 

4. i ; . . . ;•: ^ ; .</.• ■., • •. •; •■-, 

J, b) Substances to be tested . %.'.«■/• \>, ■•■,. ■„> > •./ ■', ■ 

l 1. whole condensate from composite cigarette smoke, to be supplied by the T.I.R.C. 

: 2. Five fractions of this extract, AB, EA, J f K, M, - separated according to the X ; 

4. t : method of Kosak (Proc. Amer. Assoc. Cane. Res. 1 (2) 27 (1954)). If the T.I.R.C. 

would prefer to prepare these fractions then we could obtain them from this .. *£?:>\;A 


) . 
{.* 





•r 


■ 2.. -Method , ' 1 ’ ' y-v;- 

a) Treat skins of mice with increasing strengths of whole extract of smoke, fractions 
thereof and known carcinogens, 20 methylcholanthrene and 3:4 benzpyrene 

b) Controls would consist of ■ 

mice painted with solvents alone ’ •; 

untreated animals -y 

c) Since according to Smith et al. (Proc. Amer. Assoc, Cane, Res, 1, 45 (1954)) 
early skin changes such as loss of hair within 10 days and nucleolar enlarge ¬ 
ment within 4 days correlate well with the carcinogenicity of compounds applied 
to the skins of mice a comparative study would be carried out on the 

histology ... ... - ... 

cytology , • ■ • • • . ' • 

nuclear DNA content (microspectrophotometrically measured) '■ 

during these early stages. • , . 

d) Similar studies would also be carried out at certain chosen later stages. ' 

e) All other organs in the body would be examined at autopsy for evidences of tumor • 1 

formation. . 

• 

EXPERIMENT B o To test for the initiating action of cigarette smoke extract and frac- 

tions thereof* , • -rMM'O’ 


-,IA 


: -vA . 


lo MaterialSo 

a) Experimental animals * 

The same four strains of mice as in experiment Ao 

b) Substances to be tested . 

The same whole condensates from composite smoke of cigarettes and fractions 
thereof as in experiment A* 

2o Method . - v ■ v : ; 




* A’ 


a) Make weekly applications of solutions of 

1. whole extract from cigarette smoke 

2. fractions of the above extract (especially fraction K, since positive 
results have been reported by Smith et al. (Proc. Amer. Assoc. Cane. Res. 
April 1954 )) - followed by a known promoter such as croton oil. 

Groups of animals, 

a. In this group apply the whole extract in near maximal tolerated dose 
followed after an interval by repeated applications of croton oil. 1 
Do the same with each fraction of the extract, using a separate group'” 
of animals for each. -. 

Repeat a & b applying the test substances and croton oil alternately 
during part or all of the treatment period. - 

Treat this group with croton oil alone. 

Controls treated with solvents alone. ' ... 

Untreated controls. 

b) Compare results histologically , cytoloqically and microspectrophotometrically . 

(DNA) in a, b, and c with those in d, e and f. 


b. 


d. 

£ o 


EXPERIMENT C. 


To test for promoting action of whole cigarette smoke extract and 
fractions thereof - CO-carcinogenesis. 


1. Materials 

a) Experimental animals . The same four inbred strains of mice as in A and B. 

b) Substances to be tested . The same whole extract of cigarette smoke and frac¬ 

tions as in experiments A and B. , . 


Method 


. " . ■ ■ ■ • ■ • •• • /Vy ’• V'}■<;• V. t >p. Y vA -V' 

a) After an initial treatment with a known initiator such as 3:4 benzpyrene make 
weekly applications of .y' 

1. whole extract • , . * • ' . • : A ' AAA : 

2. fractions of the extract '.I/;..;.:.', 

Groups of animals. .'/•••• : "'. 1 why-'v'y;vy/' 

a. In this group an initial treatment with 3:4 benzpyrene will be followed 
’ with weekly applications of whole smoke extract. , ' ;;y ; Vhv..' 

^^^■^'^^^^Sioti'rt^TItlps'^/wvi^^ndDstiVtidcumieniis.Ubsf.edu^ 
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. Groups of* animals (cont'd) 

b. The same will be done here with each fraction of the extract, using separate ' 

groups for each. ■ . 

c. 3:4 benzpyrene alone . .(-7.7 

d. controls treated with solvents alone 

e. untreated controls. 

b) Results in a, b, and c will be compared with those in d and e histologically , cy- -vi'b- 
toloqicallv and microspectrophotometrically (DMA) ■ '■-‘•d* 

RESULTS IN EXPERIMENTS A, B, AND C WILL BE COMPARED. : 

The following experiments on lung and bronchial tree have been outlined as a possible "/Ot 
alternative project in case the experiments on epidermis are too similar to projects 
being worked on by others. Or upon completion of project I this work could be continued 
for another three years. \ 

II. The cytology and nuclear DNA content of lung and epithelium of the bronchial tree 

of mice and hamsters. , .. . • 


1. Materials . 

a) Experimental animals . 

1. Three strains of inbred mice with differing susceptibility to lung tumors. 

a. Strain A (Strong) extremely susceptible 
h. " C 3 H " intermediate susceptibility 
c. " C 57 black (Little) low " 

2. Hamsters " > 

b) Substances to be used . 

1. Whole extract of cigarette smoke (supplied by the T.I.R.C.) ^ 

2. Fractions thereof-separated according to the method of Kosak (preferably 

supplied by the T.I.R.C.) 

3. Known carcinogens-20 methylcholanthrene and 3:4 benzpyrene 

Experiments with mice . A comparative histological, cytological and microspectrophoto- 
metric (DNA) study will be made of the effects of cigarette smoke extract, its frac 
tions and of known carcinogens after introduction of these substances into the 
respiratory tracts of the three strains of mice using the two following methods 
1» Method of T.D. Day (Brit. Emp. Cane. Camp. 1954). This is a modification of 
the method of Magnus (J. Path. & Bact. 49, 21 (1939)). 

Introduce the test substance (dissolved in a suitable solvent) on a blunt 
serum needle into the animal's mouth and then pass the tube into the esophagus 
and hold it there for a few seconds. This method was used by Day in preference 
to submitting the animals to aerosols of the tobacco tar as the latter method 
failed to result in effective concentrations in the lungs. 

2. Method of Advervont . (U.S. Publ. Health Rep. 52, 1584 (1937). 

After anesthetizing the animal by the intraperitoneal injection of nembutal a 
fine thread saturated with the test substance is then drawn into the chest cavit 
by means of a fine needle passed between the ribs. The thread is then left 
within the lung. The mice are then sacrificed at chosen intervals and the 
lungs found to contain the threads (in some cases the lungs are missed) are 
studied as indicated above. 

(Andervont was able to produce not only adenomas and adenocarcinomas with this 
method but also squamous cell carcinomas - the type associated with cigarette 
smoking in man) 

3. Controls in both methods would consist of animals treated similarly but without 

either smoke extract, its fractions or the carcinogens. ' v 

Experime n ts with hamsters . A comparative histological, cytological and microspectro- 
photometric (DNA) study will be made of the effects of whole extract of smoke, its 
fractions and of known carcinogens by directly instilling these substances into the 
left bronchus of hamsters. 
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1 .• VT* 1 * , 1 '• * V ' ' , - 1 full tiee technician - 13,600 

, peroanent equipment , V , 1 eninal car*taker 3,000 

research Microscope 12,000 ’’V ‘ ’ 1 full tin* Ph.D. • . 

Micro apectropho tone ter *’“* T * r {cyti ldgtat'i 1 .eytochaalat) 6,000 

complete srlth Laltt Panphot ale»4a. V£KUt lpart tlra aacratary 1.5CO 

U.V. light, Farrand photometer 4 ■' j , , . •.. , , . t!4.iCX 

"> 6. Budget Plan . - MOMChrtMatOr $6,900 .» *V't -'Wi -V *' H ' ',V ” 03 

ily-'i.i.MfM ■ 'ivy.- 

\ . t * i ‘ : ‘ ' c_UUk c_I:-, •' ' » : 2.0( 


.IaW 

114.100 


y?Kti\hW :^■ i \ 

m ^ 1•r > : : V •' 1 < _ ! : Pierospacti 


Expendable Supplies 
Permanent Equipment 
Overhead 

other Travel 


' 114.100 14 2.300 

' A AAA X AAA 


r. a, 


y <VDO d . > ^'Scanning'attachment to be weed total for 3 yra $66,900 

'v*V :}V- ,-p intarchangaably with Farr and *\ ! rr / 

'H*d' •* nape.'af terg.^y ■ ' ; V 

For project X - throe years. If continued with project IX - another 3 years, 

• 12 c j&h* 0 * nd S,aff Av ^anfwe Uhiveriity Ithasi of Mlelii * ■ : • 

a. an antixe laboratory td'Be used o*ieluelv*ly , for r ffciaN»rk r ln r t&*' , d*pl? K 

of surgary of tho Stanford nodical school 
;h. a a&all roc® on tho *»o floor to bo convortod into so anloal rocn 

* ) t *■ i ; *. . . i *' > . ■■, * * * ' , 5 • i . . . : = > ? - 

*4 >ro'*rt or 5ui>}«rt A cowpajMtlvs study of tho offrets of W*t>lt tnd $4etion&t*4 

' Staff»^soAaul<atlV4-faemtl#J «th dejita; f crf*8l6!«§yrTfHar*4cology and 

pathology cytology *%d n»cl*Ar Usa oy&tsut ol virion *t 

: : '» W\ ! . <■ . a j-. • 'Oiwicoe. 


tr&lns 


~ iV.d/s* It* THi cytology and Attcloor CKA cootont of lu^v eptibollun o! tho 

9. AdSitionaTIttquirwiiant,: bronctdal tr« of kit* and htL-*lt.ri. ; 


5. CVvi^d P5»a Proc*»dar« (Uie reverie tide if addihonit spec* ii needed 1 : ' 

I. , Tn% cytclcgy »nd nucltar D!^A ccnUnt of «pid»rcls In ''srisun strain* 

^ rv’rtic^ of. thi nronraa r^uiro 

10. Addihonal Information [Including relation of work to other proiects and other sources of supply): 

- * ‘Wi J. * iKsrSJT / • 

a. Halation cf werit to'ctheT orcJacta. The work could be related to a project 
to be launched In tlante culture In th*'dept, ‘of furgery In which' huaan ltmj 
tissue ttuld be grown -to h*aeter'* the#k pouche».- Th* direct effect of tobacco 
. astracta and carcinogens on such transplants could be studied. 

If structural changes can be deconstrated in the lungs and bronchial tree, 
they'could be dorralktad srlth ■physiological stodld* of pulmonary function and 
y* ^'Circulation 'tk.^ u»no cy synder at si tie a. 13 (.i'J) i> U'63l)» *»trc« 

sbtilmd fro« thi* d«pt ; (surgery; which could b* tvHlvsUd in vitr4*{w*t4h glass 
, Mthod} in tha tissuw cultur# lab an th# ^um fioct of the radical achbdl. Tha 
; direct affact of «aoka axtraot on such tissua could bt studied histologically 
& CaytoiogicaXly and Bdcrospactxcphotc»atrica>ly (CWA)# » j' 

a* <^ 7 bl*«k (Uttia) ^ V . . ./* • v . ; ; :j 

~Zi - r • - *■■ I ' * - . 

: ' ■ ■ - *; : ■ ; 
U C4Kido«»ata /res cer^tlta cigar»tt^ to bs by th* T.1,8.3* 

7^ fr*ctio#»s of this «trect, A3, fh, ' ?V ~ .icu-wding to th*r 

- of Kersotr (Prac. An»r. iUsao. C&mw -^4* i -;£) 37 (1954)) 4 If tNr T.I*iiaCe 

s«^/4 p>rsfor to prspir* th#*o fra ctS^a ». ohtfiln thear frr^*i this 

~*»utt 4. , - , ■ signature_ %L Victor 81 ch ards y te±Dm _ ■ 

3* CSJTClriOgtrt* a* 2C .T* thy let iUlVtrrw -.Director of Project 

. i * ■_ be 3t4 bonipyronji 


i'v: a ■ -r 


.[ f ; 


;.? • • : . ! *v * ,4 

•; > V- 4 / h 

■ ‘ • . • •> . i - a 

" * « J ; / 


Business Officer of the Institution 


Business Manager 


..r /, j __.t /. 
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STANFORD UNIVERSITY SCHOOL OF MEDICINE 
STANFORD UNIVERSITY HOSPITALS 
Clay and Webster Streets 
• San Francisco 15, California 





November 21, 1955 


Tobacco Industry Research Committee 
350 Fifth Avenue 
New York 1, New York 

Gentlemen! 



I am anxious to send you additional information concerning our applica- 
■' tion for a research grant from the Tobacco Industry Research Committee,, Our 
request is to study the effects of whole and fractionated extracts of cigarette 
' ■ • '. smoke and those of known carcinogens on 

: * ‘ _ l) The cytology and nuclear DNA content of epidermis in various strains 

of mice and 

2) The cytology and nuclear DNA content of lung and epithelium of the 
bronchial tree of mice and hamsters. 

This work would be conducted in the Surgical Laboratories of Stanford 
University School of Medicine, of which I am Professor of Surgery and Chairman of 
the Department. My main field of interest is thoracic surgery and previous re- 
: search activities have been directed along these lines. 

:vIn order to enable us to approach in sound fashion a problem of this type, 
we have taken into the department as a research associate Dr. Pauline Heiser, who 
is a Ph.D. in Cytology and Cytochemistry. We have obtained from private donors 
approximately $7,000 for research in the cancer field, which we are using to equip 
a laboratory and animal room for her. She would be the full time cytologist and 
cytochemist attached to this project and would be responsible with me for its exe¬ 
cution. We would see to it that Dr. Heiser is not isolated completely in our 

laboratory, but would have ample time for conferences, lectures and attendances 
at other areas throughout the University so that she would stay skilled in her 
own field and gather additional strength and information for the completion of 
this work. If the research application is granted, this would be a long term pro¬ 
ject in our laboratory over the next three to five years. 

There are two additional advantages which would accrue from this grant! 

1 ) The availability of Dr. Heiser in our laboratory will enable us to pursue more 
intently and profitably activities in the field of tissue transplantation and the 
study of embryonic tissues. 2) If functional changes can be demonstrated in the 
bronchial tree or lungs of animals receiving carcinogens, a correlation could be 
made between these functional changes of a morphological nature and the physiologi¬ 
cal changes that result. We have been interested in pulmonary function studies 
over the past few years and the work in the two fields could be correlated if mor¬ 
phological changes are produced in the lungs. 

I hope that this additional information concerning our hopes and aspira- 
\t ; tions in the total departmental picture will be of help to you in considering our 
request for a research grant. 

s/ Victor Richards, M.D. 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

Application For Research Grant 


j : 


i 


: . ; v . Date: October 9, 1958 

‘ j ‘ . * ’’ ’. ■ . . * • ■ . 7 . 

1 . Name of Investigator: Alfred Kid«r, M. D., PhiD. 


; J 


2. Title: Assistant Professor of Medicinej Assistant Chief, Gastrointestinal Clinic, 
, pepartment of Medicine. v. yv r:\.\ .■ , 


3 . institution University of California Medical Center 

& Address-. San Francisco 22 , California 


/} • 
\ t 


.4. Project or Subject: Zffecta of Tobacco Smoke on Gastric Secretion 

v t l -t y s r 

* Ve propose to do a thorough study to determine whether or not the tobacco ' ,.'77? 

smokefrom cigarettes increases gastric acidity, gastric pepsin, or gastric ' 
uropepsin. Vo would also like to clinically evaluate ulcer patients to de terrain® , 7 

whether their ulcers vere aggravated by smoking. . .‘ v j 

■ - ■■ ' ' *' ■ : r -■;■ \ • '• ‘ 

Included in this study would be a comparison of the effects oh gastric i 

secretion of two major brands of filter end non-filter cigarettes. ' > , 

_ f. ■' • , • »' 

5. Detailed Plan of Procedure (Use reverse side if additional space is needed): ; ' ; • 

,■ • • " ■{■'.' . 

A group of 10*20 patients without organic disease and a group of 10-20 patients 
with gastric or duodenal ulcer would be used for each broad of cigarettes with and 
without filters* After a basal gastric analysis, the patients will be given k / 

cigarettes to smoke during the next hour, and during this tine the gastric analysis 
will be continued. At the conclusion of this hour, the patients will not smoke 
any no re cigarettes, but the gastric analysis will be continued for an additional .7 
hour to see if there are any delayed effects. It will, of course, be Important to 
have control studies done to be sure that merely the presence of the tube itself is 
not a stimulant. 


Ve would also compare the basal gastric analysis of approximately 100 smokers 
with that of 100 non-smokers. 

h> 

O 

O VMv 

co „ ; : 

-"oy® 

• GO •**.;>• 


In addition, $0 ulcer patients would be evaluated clinically to determine 
Whether their symptoms vere aggravated by smoking cigarettes. A comparison in 
these patients would be made between filter and non-filter cigarettes. 


1 ; 


V; 


(coni’d) 


CA 




••V-r-Civ 


7 ,'i C.~.; 


• / • •• ;• v y . - V! 

,-..v ■ 7 -;/ " ®Vv, 


^-4 hfe. tii irsf b fct d'/d 6 ds*?Ttifi*p?l 
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5. Detailed Plan of Procedure (cont'd) 
Procedures 


1. The exact procedure of the gastric analysis is as follows: 

Patients are instructed to fast after 9 p.m. on the day preceding the test. 

On the morning of the test a Rehfuss tube is passed into the stomach. If there 
is any question as to the proper location of the tube, it is checked fluor- 
oscopically. The residual gastric juice is aspirated and put into a specimen 
bottle marked "residuum." The patient is shown how to collect the gastric 
secretions and is instructed to expectorate his saliva so that it will not 
contaminate the gastric juice. He is then assisted in continually aspirating 
his stomach contents over the next hour. The basal-hour collection consists of 
four specimens taken at 15 -minute intervals. 

The gastric juice from each 15-minute period is measured for volume and 
titrated for free acid to the salmon pink end-point of Topfer's reagent, 
using 0.1 normal sodium hydroxide. The results are expressed in clinical, units — 
clinical units being the milliliters of 0.1 normal sodium hydroxide required to 
neutralize 100 milliliters of gastric juice. Milligrams of HCi are calculated 
as follows: clinical units x volume in ml. x O. 365 . Mg-HCl/hr. = sum of mg. HCI 
of the four 15 -minute specimens. ' 

2. The technique of gastric pepsin is as follows: 

Determinations are performed on aliquots of 1-hour collections of gastric 
juice by the method of West, Ellis and Scott, with certain modifications. The 
exact procedure is as follows: 

A 2.0 aliquot of diluted gastric juice (from 1:10 to 1:100 as necessary) 
is placed in a test tube with 0.05 ml. of 0.2$ aqueous methyl orange and 0.1 ml. 
of 2N hydrochloric acid. Additional hydrochloric acid may be required to bring 
the solution to a pH of 3 or less, (if this is done, a correction is made in 
the subsequent calculation for the change in volume.) The acidified gastric 
juice is placed in a water bath at 37° C. before use. After one hour, .05 ml: 
of the gastric juice is transferred to a second tube, the volume is brought to 
1.0 ml. with distilled water, and 1.0 ml. of acetate buffer is added. The 
contents of the tube are mixed thoroughly; 0.5 ml. of milk-buffer solution is 
added and quickly mixed; the tube is then returned to the water bath. 


Timing: The test is timed from the moment the milk-buffer mixture is 
added. After one minute the tube is removed from the water bath, tilted and 
shaken slightly; the thin film remaining on the walls of the tube is then 
examined for casein particles. The tube is examined in this manner approx¬ 
imately every 10 seconds. The end point is reached when a fine precipitate 
begins to form, and the time is recorded. If the end point is reached in less 
than 80 seconds or more than 240 seconds, the test is repeated using smaller or 
larger amounts of gastric juice and corresponding amounts of water to bring the 
sample to 1.0 ml. Aliquots of 0.01 to 1.0 ml. of gastric juice may be used. In 
the case of 1.0 ml. samples, the test is timed for 10 minutes before a negative 
report is given. 

(cont'd) 




!.< .■’V. * 


. uc^-ecfu/dbcs/nriri 




1003540856 



5 


Detailed Plan of Procedure (cont'd) 


Calculation: Results are expressed in units of gastric pepsin secreted 
per hour, one unit being equivalent to 0.26 ug. of crystallized pepsin (Armour). 
Results are calculated as follows: 


0.1 X 


V 

v2F 


(100) 1-32 


Units per hour 


where 

V * total volume in milliliters of 24-hour 
v = amount of gastric juice used in test in milliliters 
t m time in seconds to the end point 


3. Uropepsin: With the exception of the dilution factor, the same technic 
is used for determinations of 4-hour and 24-hour uropepsin excretions. 



Source:h-ttps://www.industrydocuments.'ucsf.edu/docs/mnprOOCyO 
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> £ Budget Plans 

'■f\X. 3 [-,* , ■/.‘Si * 


■ri i< : * -A *. •■’!-.•■ ', v r /' !> **.. . 

n^'\ -i ■■• “V ■: y ‘.* ;V "‘ ; ; •'•■ 


r 1 -? /' 

; -«'<V. , 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead * 
Other_;,???_ 


!aa 15* 

Consulting Pee* 


♦fbrevaluation, o t results and preparation 

. An^apatej^imtion of Work: 


One year* 

8. Facilities and Staff Available: 


i, Facilities! Beckman pH Meter, Model G 
*v V 2 vater baths /y,’' 1 "< \ 

■// ■/■'■ '^ •• refrigerator ■,' 

; :( h •;■. '■ t • ‘ Gastric Secretory Laboratory, U.C* Medical Center 

Collection Boon, Gastrointestinal Clinic 
v ' Gastrointestinal Clinic Patients 
■'/’ • Office space, office furniture, calculator, typewriter, 

■ / • V '' V telephone and index file* 


^9. Additional Requirements: 

H:/ \ Budget breakdowns salaries 

Research Pelloir (M.D.) 
Technician 
Half-tine secretary 


$ 4 , 000.00 

4 , 000.00 

2,000.00 


A 10. Additional Information (Including relation of work to other projects and other sources of supply): 


Bone 1 




Signature_ /s»/ J« Alfred Rider, M«P » 

Director of Project 

J« Alfred Rider, M.D., Jto.B* 

Stanley C. Bateman _ 

Business Officer of, thelnstitutjpn 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


Applicafion For Research Grant 


#157R1 

(#157 activated 7/1/57) 

cf #72R1 •■■■■'■ ; ;Vr 

Activated 7/1/55 ' r 

Renewed 7/1/56 •'* 


Date: April 7, 195$ 

• J / - - ■ i 

1. Name of Investigator: R„ H. Rigdott, M. D, 





2. Title: 


Professor of Pathology 


1 


3. Institution 

& Address: 


The University of Tessa Medical Branch * Galveston, Texas 



4. Project or Subject: kyy^CT OP TOBACCO TAR AND OTHER CARCISOGSNIC AflggTg Hffi fag 
RESPIRATCgre TRACT OP THE DUCK ‘ 


C 



5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

W« have developed the technique within the past year by which we can put la rge ' 
quantities of carcinogenic agents into the respiratory tract of the duck* We . V > 
have put aa much as 270 ml of saline into the larynx of our adult within 

an Interval of two hours. By using tween 80 we can put a susp ensi on of carcin¬ 
ogenic agents into the lungs that we formerly could not* 

We are completing a study in which we are to establish how particulate rate- 
rial* leave the respiratory tract. This is important since the duck does not 
have lymphoid nodules like mammal s and phagocytosis does not occur la the duck, 
as we know it in mammals. 

Sodium fluorescein has been found to pass immediately frcm the respiratory 
system into the blood stream. This fluorescent material can be demonstrated 
in the liver, ga l l bl add e r and lumen of the intestinal tract. Bo doubt there 
are other agents that will be rapidly eliminated from the lun gs in a similar 
manner. 

We would use the above technique and put tobacco tar down into the respiratory ■ J i' ’ 

tract and observe its effect on the lung tissue and also see if it can be fbl- 
lowed into the liver and bile by the use of the fluorescent technique s we have " 
developed. . , ’ ; •,* • v;-'\ 
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Ve now have & group of ducks given large amounts of metbylcholaatfareae in 
the above manner. These vill he observed for another year. Ve vould like 
to repeat these studies using other carcinogenic such as benrpyrine. ' • 


If ve find that nicotine produces a major problem in our experimental study, 
ve vill consider using sons of the techniques of removing It from tobacco 
tars. 

■ ■ ; ' •>' '• ■ •; .■ V 

Additional information may be learned from this study referable to the re* > 
action of the respiratory tract* Although such experimental studies may not 
answer specific problems in man, X do think ve need to compare the effects of 
agents on the akin* in the gaetro-intestinal tract and In the respiratory 
tract of a specific host* , $ 




It is this particular problem ve have been developing during the past sev¬ 
eral years* Ve vould like to continue this phase of investigation. Vhat 
occurs in the skin may not occur in the lungs of the same animal. Our re* 
suits so far support this opinion* 





C 





;.j- l- ■ . 

V * V • 















£ 



( 



1003540860 




6. Budget Plan: 


c 


$3,090.00 

if^OO.OO _ t ' 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 

♦This includes $67.50 O.A.iP&. -- / 

^«nd$ 23 . 50 v.c.i. . . -r j,- 


— 6 6 8 . 50 , • > 

-390rf50-' (U'*' 

$ 5,878.50 vt^. 


7. Anticipated Duration of Work: 


;* . 4 


8. Facilities and Staff Available: Higdon 1 * Laboratory 

Present staff adequate to carry on this problem 


9. Additional Requirements: SfeSUl 


c 


10. Additional Information (Including relation of work to other projects and other sources of supply): 

The U.3. Public H e a lt h Service la continuing its grant to jqq to study 

cancer in the duck produced by carcinogenic agents* 

Publications supported by the Tobacco industry Research Grant during the past 
year: 

Spontaneous Regression of Tuaors Produced by IJethylcholaathreae la the SkLa of 
Fowls - published Scientific Proceedings of the First Pan American Cancer 
Cytology Congress 

The Respiratory System in the Hemal 'White Pekin Puck. - submitted to The 
American Journal of Anatomy 



.•-^AaWSsL. yfrVstfcr 


Papers referable to smoking either published or accepted for publication dur¬ 
ing past year: 


A Consideration of Smoking and Cancer of the Lung with a Review of the Literature. 
Southern Medical Journal 50:524-532, 1957 

Soaking and Disease. A Study Based upon 12,050 Individuals. Texas Reports on 
Biology and Medicine 16:116-132, 1958 

Cancer of the lung from 1900 to 1930. A Historical Eerie*. Accepted Surgery. 
Gynecology & Obstetrics, December, 1957 . ’ 


-v. n , 

‘ )V ; \ 


Signafure- 


' ' ? ■ ■ /a./h. g. Rigam v ' : ~‘-f : 

if Project ifV’-.-liliV V - 


Director of 


‘ ’ •' •) s ‘. "■* ’’ 


: -;"r >■ n > i’*; • * 

* , .^i <1,v. ^ Ip 

fl .' A ■ "g ** ■ - *:‘ V, v - , • 5 ."- / 

r— /ft t /St !) ■ Tfo l kttr 

JfX iLJ _ . v 1 > t 


i * v * ; * r . .. Business Officer of the Institution c 

- -;’-y- ^v. ' ■ • • • ,_-v y • •' • , -v-. 
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Tobacco Industry Research Committee 





TIRC Grant #157 

R. H. Rigdon, M.D. 

The University of Texas 
Medical Branch 


Progress Report No. 1 
(See #72, #72R1, Reports 

No. 1, 2, 3 .) 

February 21, 1958 


Effect of Tobacco Tar on 
Respiratory Tract of the Duck 


C 


We have been interested in the past year in developing 
the respiratory tract as a specific system to study experimental cancer. 
This work, of course, has been carried out in the white Pekin duck. I 
feel that we have accomplished a good deal during the past year in 
developing some technique for this study. 

We now are able to put 50 to 100 cc. of solution into 
the respiratory tract of the duck without encountering any difficulty. 

This means that we can put a large amount of a carcinogenic agent down 
into the respiratory tract. It has required considerable time and effort 
to work out the normal respiratory tract in the duck and to find out what 
happens to liquids and particulate material when put into the respiratory 
tract. We have been able to demonstrate that sodium fluorescein will go 
immediately from the respiratory tract into the circulating blood; however, 
we cannot demonstrate methylcholanthrene in the liver and intestines 
forty-eight hours after we put approximately 250 mgs. of it into the 
respiratory tract although it is still present in the lungs and air sacs. 
This technique will enable us to compare the response of the respiratory 
tract to that of the skin. We do have ducks in which we put smaller 
amounts of methylcholanthrene into the respiratory tract. These have been 
under observation for almost a year and, as far as we know, none have 
developed tumors. Using this approach I think we can learn something of 
the elimination of chemicals from the respiratory tract. Such may throw 
some light on the problem of chemicals in the respiratory tract and their 
effects. This approach will enable us to use many other agents in large 
quantities in the respiratory tract, a technique which has not been used 
previously. 

We have two manuscripts based upon the foregoing Just 
about ready for publication. 

As you may recall, we put tobacco tar into the 
respiratory tract of a small number of ducks for a period of about 
three months. Six or eight months later we sacrificed some of these 
birds but did not find anything of interest in the lungs other than some 
pigment in the lymphoid tissue. I have not observed any cellular changes 
or anything to suggest a neoplasm. We have three or four of this group 
of ducks still under observation. It is now about a year «.nfl a bnlf 
since this tobacco tar experiment was started. I expect to sacrifice 
these birds and examine them within the next three or four months. 
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I think it would he advisable to study the effects 
of chemicals on the respiratory tract of ducks and in this group to use 
some tobacco tar. The only problem that presents itself at this time is 
that the presence of nicotine in the tobacco tar may prove injurious to 
the ducks. I base this upon our other studies with tobacco tar. If 
there is any known way in which the tobacco tar can be treated to remove 
the nicotine, then the residue could be put into the respiratory tract in 
large amounts. I believe such a study would be advantageous in pursuit ' 
of this problem. 

We will be able to complete some of the studies that 
we have been making over the past two years within the next six months as 
far as I see it now. I hope the Tobacco Industry Research Committee will 
be able to continue their assistance to me, enabling us to develop some 
of the basic problems in the field of carcinogenesis and l ung lesions. I 
will be happy to receive an application form for a grant for the coming 
year. 

You may be interested in knowing that the paper that 
Mrs. Kirchoff and myself worked on for a long time, correlating the 
smoking habits of different individuals with different disease processes, 
will be published in Texas Reports within the next month or six weeks. 

The review of cancer of the lung from 1900 to 1930 has been accepted by 
Surgery, Gynecology and Obstetrics for publication. 

Mrs. Kirchoff is working on the problem of compiling 
all available information on cancer of the lung referable to frequency 
and the frequency in the male and female; the latter, as everyone knows, 
is in a state of confusion. We are hoping that we can at least pull nil 
of this data together in order that it can be better evaluated. We are 
still working on our references on lung cancer. I have not approached the 
American Cancer Society yet for some aid on this study. The reason I 
haven’t is that we are snowed under with our other studies at the moment. 

Please excuse this long discussion, but I did want to 
let the Tobacco Industry Research Committee know what we are doing in 
order that they can evaluate our problem and see if they are in a 
position to continue assistance to us. 


* * * 



SQurcBiMps^/www.industFydGCuments.ucsf.edWdocs/mn'plOOQO - ' • . . 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
, 350 FIFTH AVENUE NEW YORK 1, N. Y. 

,> . ■ ■ ^ ; . * * 

Applicatioa for Renewal of Research Grant 

l . . Application For Research Grant } 

; ! " i ‘ v .. . .Pnrmanoir: Equ^p^T^ ; \' ' ‘ * 

■/' Overhead 

< 1 '// 1 , Da,,; , Tdi®ma,ji 

t J f * > : * ' ; r- '{ ' ; . >/• - t'. : . : -**4»*. 


. ii 


n. -Jiiai &Jf ,u\;{ ’ • 


■ -A* * 


'>«** n * t; 


i v ' V’''(■■■ 



1. Name of Investigator: 

Vi *J#*V*?if V 

2 Title. 


3. Institution ’ 

'■■I 4 / w "'■« 


•'a. Msdoo, *. I ■,) j v ! < ti | it: H,;; 

# Birector# laboratory of Sqperl&ental Pathology t v 


. v ' .• X ; 


is ? 

Galveston, Sams 


’&tvnw ' f ' ■ v\ t ♦ -; 


L 3 

t • 


. f 


v; i 


4 . Project or Subject: 


i ■ 


-3> 


•? 7 » ? •': 


/*" !• Study effect of Bethylcholaathteoe aa tissues of the duck* /■ ,f ,*i 

id WCaspars reaction ia chicken and turfrey* /’(;• ! /,i V,-.- 

«. Complete study of the effect of mthylcholanthrene on troehea* , p'.V 
' /; A* Culture tmoofriB yolk mo of developing chide embryos end m y&Vf’f*-. 

chorlo-allantoic neeforaae of chicks* r *t’ ^ s* *.:••.»•-v 

■ '■ 1 - • '"■■■■ ' ; ; ■ : '* '■ : ,!r ■ . 

i ■. 


« ‘ >, V / 

■ 

r 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

’ *ik »A f'i-AW ■X*&4t'.V .<*£»•¥#*« -if '•wit 5C| (w'O^SR- *#i of : '• •_ A >" ( , . J- -I. 

,1 ' . • ' i. ! • .'/ ,< •' .■'■ 1 " ' . V /;> . r ; '. t 

1 She procedure for these studies will he similar to that used during the / * " 
past several?yea». r? v?B0 vlsh to es$)haslxe the prCbled of aethylehol^^ 

: authreoe in the tradaea of the duck* ^Xt is cecessst^ to observe; these ' r; .4)/ 

. * Mrds over a period «f twelve to id^teeatwithe^^^ ^'*jurlaw3w.t««fy • 4 

#e festp. he ^.-tse iduuat, • -' 






tunors la foul, attempts eill he'-tede-tie'ihesd tuiwrs^ the 1 -? . 4 w 
yolk Me wad oa thc efaotio^dlftatoic tteribiaaes/' This latter teChjbioue* CJ 
hM < Nea developM thylcr ih Austin. Seaos)' tt trjlX be duplicated C7 

by#7» 4£ie4tUL <K? €«UI«.1:*UK US C0U*4j.UilC(S SU^t CC«2? Jji.CJk*' j j' Ijfk rr 

«2 ahtrtder by ‘d satybofced car-iiaogea* As X 'see it,. it* is laacessary Q ' 
io &1-V& cf the .speoifiu earclaojtsn ia the ejwdfi# tissus ; ^t. 00-, 

vjS ? lh» traasSf-arriag of ij5f<waatioa f'roa ass specie to ^ , 


i#s iuriW'S. In ay. opisica* Owe scieatific. dm&sstratica of 


rfh^ 


1 - y . 


then X thisk *^c-vdd be ia try study of that etiolc^y 

«f ■'lASftajss, - , ; ; ‘ i •; : .-v •; ' i; ,.. r . . 


t V 



. , t i;fi 7';; ! . '/ ..V // : 4 ‘t /; •/ ■' /";■//■ • t • ^ 

!V- • :// 'M, A;yi‘Vp./• 





6. Budget Plan: 


' t‘‘. *>>.; j ■■ /7'iA y 

/ j ; i*- : . v , ■• ( ‘ ; f V ' / ;'i ' 

•,, ;^<^^.-.dia.',gw > .« n r, '■• ? ;:. 

> »■ /. Permanent Equipment . ' ^ 

Overhead 

Other ...- . V ; > * fY\ \ f f 




Y • • Y 1 




l Kvc» of IrK^fagpty, % i. W .;, 

>v f» •’■ v •' '• ' ■ v *• % 

7 Anfirinmtarl nitration of Work* > * ’ ? * > V * 


Total '‘TJ 


t rpiJ: 

f ■’• ■ T' 


V'tVY «>. 
\iW; V *: 


7. Anticipated Duration of Work; * ’ > ’ ’ ; > *" * . ’ ■ ’i < 1 ^ •' * •' ,* ’t*? 'Yi 

2. Ti'lfc . * - ' .. t-.- , \ f - ■■ , ( . V y f r.\ ? Y .ft*V?*^vfjf(r.S'” 

'8. Facilili.s 2SR12 

3. antiM**. , ;• ,.. ’ ■ /. '•. ■ -. ,. - 8- '. • , r - , ; ; f \ Y \ ' \ * ^'’V ’■ ;V 

i V ? v . laboratory of Bape riront al Pathology Y vl 

' v * to’**irtaif# tA wirrv nn thi it tirtthltow s' * V‘V'* ■ YV/':?4'VA 


i-'iU Y- 


^A'wRrtapcati staff oa thi * problem 

Sklvtotar, S&s&a ** 


-4. s* "Wb 


'-■-*■« . • . 
; YY 
.YWY 
k ; '.&>»& 


9.AdMonteiSSfflrt*?.*?<*»**•■Wtt wa^TT-' 1 -.;y ^ 4i § 


’^.f. V-'v 


5. DeMiied Plan of Pfriaiar* (We *««pne »1t if A«di?iatai 


H' : 


if*«e it ne^dtct; /, ,' , . 


). Additional Information (including relation of work to other projects and other sources of supply): f • ; i '' 

Stale# Public Health Serrlfe# i» coii U taxin g their,w»i*tanco .... 
v j, Public'' fie4lth Service io' diiablc^b* 1 to make some changes In our laboratory 


•. l ?}'] ■ * 
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t^iferent tissues respond differently^ t» the tone - ^carcinogen ».i ^a, yisvi; : of 
7 this faat, one should be cautious in concluding uhat might occur in one 
tissue or another by a suspected carcinogen. As I see it, it is necessary 
to prove the effect of the specific carcinogen in the specific tissue >' 

under consideration. Die transferring of information from one specie to j 

another is dangerous, in nor opinion. Die scientific demonstration of V'y ; 

these points, I think vould be important in any study of the etiology ■ t - t 
'of tumors. ■• . '■:■■ :■ •\vy‘..--,, * y '■. 
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Robert C. Hockett, Associate Scientific Director 
Tobacco Industry Research Committee 
150 East Forty Second Street 
New York 17, New York 

Dear Dr. Hockett: 

Thank you very much for your letter of May 9 informing me 
of the decision of the Committee to renew my appropriation for the 
coming year. 

I am sorry about the paper, "Carcinogenesis in the White Pekin 
Duck." Medical News wanted a copy before it was presented at the M.D. 
Anderson Symposium; in our haste to get the paper off, we apparently 
crossed up on the addresses. I am glad that you finally got a copy. , 

• In view of your questions about the overall problem of ; '•. ^ 
cancer of the lung, I will take this opportunity to state to you some 
of my opinions referable to this problem. In the first place I 
certainly agree with you that little can be learned concerning the 
etiology of lung cancer from experimental studies such as painting 
the skin of mice, etc. I think the important fact the experimental 
observations will show is that different tissues react differently 
to the same carcinogenic agent. Experimental studies with carcinogens, 
as far as I am concerned, may help to establish the basic mechanism 
> of cancer and serve as a basis for observations on possible therapeutic. 

agents - the latter will be merely a screening procedure. 

* ' * 

* I feel that experimental observations on metaplasia in the 
trachea of the duck may show us that metaplasia is not necessarily 
followed by neoplasia. Again, this principle may not hold true in man. 
However, from a review of the literature and from the material which 
I have studied, it seems to be definitely established that metaplasia 
may frequently occur in the respiratory tract of man without any evidence 
of neoplasia. I think it would be well worthwhile to establish, both 
in man and in experimental animals, the relationship of metaplasia to 
neoplasia. I feel that our studies on the trachea of the duck will be 
helpful along this line. I may say that at this time we have a good 
bit of information regarding these changes in the trachea. We have 
not observed anything that we would interpret as a malignant process. 

With regard to a positive approach to this problem of lung 
' cancer in man, I likewise find it difficult to devise any experiment" 

C ' • '■ that would throw light on the problem. Of course, I am of the firm 

. ■ y belief that we have insufficient data to warrant the fact that cancer 

of the lung is actually increasing. I know that we have statist!*^ ’ ** 
that would suggest that this is occurring, but I find it very difficult 
- to accept the cases on which the statistics*are based. Personally,' TV 

~ I *■ t ' * / * it * *" 'ft 'mjf* * ^ ^ t V* r ‘- * * ^ r ‘ ^ ^ ^0 , f" ^ 
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I feel that one of the major problems would be to establish whether or not 
cancer of the lung is actually increasing. If it is not increasing, we do 
not have a basic problem with regard to any etiologic agent, especially a 
product of tobacco. I have expressed this opinion previously and was in¬ 
terested in observing that some man from Baltimore published an article in 
the North Carolina State Medical Journal this month emphasizing this 
problem of the frequency of cancer of the lung. As you well know, there 
are many observations that question the actual increase of cancer of the 
lung. It is because of this belief that we have been so interested in com¬ 
piling data referable to the frequency of cancer of the lung 25 to 50 years 
ago. At that early date there are many references to indicate that cancer 
of the lung was on the increase. The present attitude referable to the 
frequency of cancer of the lung, therefore, is now new. I personally feel 
that a review of previous work along this line would be profitable. 

Certainly the clinical data on which the diagnosis of cancer of 
the lung was made 25 to 30 years ago must be looked upon today as inadequate 
No doubt there were many more cases than were recorded. If this is true, 
the increase that is alleged to have occurred today is not a true increase. 

I know no way to establish this particular point. 


; ■ l 
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* ? ! I have been thinking of compiling the data on the frequency of 
tuberculosis and cancer of the lung in the same individual. This would 
emphasize that probably there were cases considered as tuberculosis 
that really could have been tuberculosis plus cancer of the lung. It 
seems to me that this back door approach to the problem might emphasize 
that probably the increase that we see today is not real. 

Gilliam, at the National Institutes of Health, has made some 
statistical observations along this line. I believe he has stated that 
cancer of the lung increased from 1914 to 1930 but has not increased 
since then. This observation would support the idea that we are not 
seeing a real increase in frequency today. In this connection I was 
very much interested in a talk that Dr. Emma Moss, from Charity Hospital 
in New Orleans, recently made at the Texas Medical Association Convention. 

It is her opinion that cancer of the lung has not increased in New Orleans 
during the past seven years. This emphasizes the necessity of critically 
evaluating the bases for Dr. Ochsner's statements. It has been suggested 
that many of Dr. Ochsner*s patients come from out of the city and probably 
some from out of the state. This naturally would cause him to see an 
increased number of cases. We have experienced the same situation here 
in Galveston. Our clinicians are impressed by the large number of cases 
of cancer of the lung they have been seeing. However, when we reviewed 
the county of origin of a group of these cases, we found that they were 
coming into this clinic from all over Texas. I certainly could not 
conclude that there was an actual increase in the number of cases of lung 
cancer merely because we are seeing more here in this institution. This 
situation is one that we were anxious to study during the coming year because 
we felt that it would help support an opinion as to whether cancer of the 
lung is actually increasing or whether it is only apparently on the increase. 
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'. 1 You can see from the above why I cannot get too enthused about 
any specific agent being responsible for cancer of the lung - I don’t 
care whether it is smog or cigarette tars. A recent study that we made 
emphasized that cancer of the lung was on the increase in Texas where we do not 
have smog. I don't see how we can attribute the increase in California to 
the smog. We cannot agree with the opinion that cigarettes are causing 
this increase, based upon our recent study of the frequency of smoking and 
the observations now underway in which we are correlating different disease 
processes with the amount the patient stated that he smoked. As you may 
recall from our recent publication in the Journal of the National Cancer 
Institute, one pack of cigarettes a day is the average amount consumed 
by a smoker. Our observations so far with regard to disease processes show \ 
that many people that smoke have accidents, a high percentage have acute \ 
appendicitis, and we are very impressed by the correlation between smoking \ 
and benign tumors which occur in varying places of the human body. Personally, 
I don’t think it sound to select two diseases, cancer of the lung and \ 

coronary occlusion, for a study referable to smoking. I think the data \ 

should include many other disease processes and this is what we are doing. 

I believe we will be able to publish this data in the near future although 
.we do not have money to carry this on after July 1. 

These approaches that I have mentioned are indirect; however, I 
do feel very strongly that they could contribute valuable information to 
the overall problem. If they are shown to be correct then much money and 
effort is being used to support opinions that are not now facts. This 
does not imply that I am not scientifically interested in the experimental 
approach to disease. I personally feel that the approach to cancer of the 
lung is a study of cancer: what is found out with regard to all cancer will 
help in this complicated problem. 


Probably I should apologize for this long letter, but I interpreted 
your recent letter as a chance to get some of these thoughts out of my 
system. I hope that the opinions that I have expressed are not so far 
afield that it would be ill advised for me to discuss them when I go to 
Green Bay, Wisconsin the latter part of June to give a lecture. 

Thanking you again for your interest and support in our work, I 


Yours truly, 

/s/ R. H. Rigdon, M.D. 
Professor of Pathology 


RHR.k 
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Study the effect of methylcholanthrene on the tissues of the duck. To# compare the 
effect of methylcholanthrene on different tissue with emphasis on the reaction in 


the trachea when dompared with the skin of the body and the web of the foot. 
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S' Detailed Plan of Procedure^tJs^reversd'sicfe if ; 'additional space’is needed).-"'' or k«jK, 1 - slyd^St feCVd 

bom ttSfpjwrtee : fcr t=s* past 2 yecrs fry that U.3. 'tottftfe jfW tfr# ■■■• 

otS»r^-^ b*ve been 5 btudying % lhis problem 'tor "''4 ylari now ind'HaVe^Worked^bbl tbe^kelilia y-'ty;' 
* ^ * foie'! the' study; or the; effect of. methyl cholanthrene on the, f kin of, the, duck. Several 
' 'publications hive" been bade on' i "theee“^esuits i i‘ v We f bave ,^%* t -study about 1 cbmpieted W**; 

L .*i 

*1fe l 

^ the'effect of methyicholanthrehe on the c tracheal ^^thyichpr^^eh^^ystai^havV' 

/I 1 . *been put' into the tracheae"’of‘ 10 du6ksi\''iWe^pf , yhicb*haye;beeh bbieryed TnoW’fbt *f ia 


to put. ^5 fal. pf mineral oil 'down" into 'the trachea without'JteribuV bomplicatlone;. 

, 0 ^‘'One of a group of 10’ ducks developed lipoid 'pneumohia.^^T'believe this technique" 1118 

Will prove satisfactory for the study of methylcholanthrehe'in the trachea. Other 
carcinogens may be studied in the duck for their effect on the trachea should this 
experiment prove satisfactory. .. «. . 
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been supported for the past 3 years by the U.S. Public Health Service* The project for the ? 
coming 
other 1 

* A baste . . t _ 

of neopiasini» tJ^'e' t foti'owihg’ tmora^We^atrea4y beep produced in the .^fucks'i Z bapiiiosiasV >* 
hemangiomas t s<|uamou# cell carcinot^as,. ^ipomas and a vaxiety of neurogenic ^tumors* .In the 
chicken we Have produced many squamous cell'carcinomas'and one hemangioma. ‘ The tissue reactions 
a c companvl ng^these^tumo^ s. ^in th.e,^chi eken. 3^5 hy«St t ^ tJfes At’v^y " - ; 

'/•< %; With a : jMai^;iki)owX.edg« .of l^et .^eactipn p? duck tissue to .methylcholanthrene, we can then "X 
dompare ^«li tha!,<Jfuc^ 'tfasuea ‘"aiher^arpiriojaens, - aUcKVat 'those ’alieged 'to be *in ‘ ’ 

tobacco*’This"'IA‘especially true £m rafarabX^llh. ’the respiratory ixact.^’,"'.We may .also see how 



far one Is''iu^fled ii\ predicting ^hat .since .^^w^pg'^h ^rodu'cedl *a^ cancer, in bnq type of 
tissue ft'^.caj^ 'be assumed. that ^ siimllW l,es 1 cn'wilt ,occur! ; ln 'unrelated type of' tissue* 

Tht"^tmivarsitytAbjppdrts ou!t atudyjrtth'Jagheydr,iome Versohhei s^.a limited amount 

ln ?*%&. » «* **«*»*. e»t« 

card angers stay be> 'etvdied. 'i» tb* cfucJi for their effect on the trachea should this 
lX p\ «Kperfjij«nt yartys iriisfactory*. 
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Th* i?-*8« jft&Lle. S^td - Service its loatinvina yenta. tiwar gnaat-. .. 
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ftsa of the swat important points I would. like to follow, would be to fiatrxudne 
hoa long nuoreeceat mterial can be deemstrated in the trachea of the duck '^ 
following discontinuation Of tobacco ter. ‘ Methylcbolanthreac disappearr* ' 
fa rapidly froa the trachea. "I would Ilka to sea'what' bappenn to tobaccd m 
In the trachea of these birds. Apparently sesae ehesdcaX change occurs ‘ vith 


asthylchoianthrene* 
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She lungs from the ducks would be followed in view of the fact that pr eliminar y 
observatiaas have shorn tha presence of black, granular notarial that Bus t be 
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tobacco tar since we have observed it only in 'dtocks;'reoeiyina tobacco tar. "'* 
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0*5 ce. of aineral oil daily into the trachea j however, the ducks dhow 
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'. Jk£& Jjhd.body, web of the foot/and the trachea. "" 
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a. Compile all references pertaining to cancer of the lung. 

:•< 1900 and 1930 . 

c. Prepare paper 6 H cancer of the lung between 1930 and 1955. 

d. _ Chech cases of cancer of the lung so diagnosed in hospital 
r ~ with ultimate diagnosis as recorded on death certificates. 
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At .this time we have approximately 4,000 references pertaining jba paacdr of the . 
lung J Ve. r ? would like' to complete this project which we ifeel is jxnr, Jf percent •;$*? 
completed; :At this, tinw (it ijf our plan to compile these references in a book 
form which can be published. In this project we would like to separate the 
papers pertaining to specific subjects, in order .that, the. references' would bef%|t %/* 
of greater, yhlTie to those interested in the .field, of cancer of .the ^ 

ccsupiiing these References we are obtaining all available publications through*'Ti>#: 
out “the world and checking the bibliographies. We are availing ourselfes of all 1! Y ■: 
the standard vorks^ pitch as the Surgeon Generals Index, .Zndex lfe(Ucua, *rtc'. ^^=0 $ 

We have been impressed so far by the important studies note by aany loves. ^,'jir 
tigators throughout the world on the subject of cancer of the lung. 

We have compiled some of the data referable to cancer of the i«r>g before 1900 . v.-, 

Bxis is published in an article entitled "Cancer of the Lung before 19 <X)s A Lb 
Historical Review" in Texas Reports on Biology and Medicine, 13i 933 , 1955 . © 

We would like to compile the data from 1900 to 1930, and also from 1930 to ;j© 

1955* in a similar manner. It is Impressive to note at in the period from ^ ^ ; Y> 

, i 960 to 1930 the numerous studies referable to the increase of cancer of the ;Y;C/f 
','j * *®S also the many reports on the ethology;, of capcer Pf^BW lung . I n 

period between 1930 and 1955 we are impressed by . the. tremendous number of <S -1 v 
publications and the continuation of the discussion as to whether cancer of . ;: yV ; 

v -.'. -1 , ' •*•.{ -v-„ r t ,<. ‘-v.JtP.y,' 

•-■ -r V, • 
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the lung Is on the Increase or not. Also, this Is the period In which the 
emphasis has been placed on saucing as a cause of cancer of the lung. A 
knowledge of what has gone on before should be carefully evaluated. 


77 • .< 
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It has been ay opinion, and still is, that aany cases of cancer of the lung have 
not been recognized clinically in the past. furthermore, it is ay opinion that ^ 
the tern "cancer” has been avoided by easy physicians in filling out death 7 777‘ 
certificates because of the stigaa attached to anyone having cancer. These and 7.7- 
associated factors have caused ae, as a pathologist, to question the accuracy of 7 
our vital statistics referable to cancer of the lung. To study this problem, we 77 
would like to review the cases of cancer of the lung, so diagnosed In our insti¬ 
tution, and. If death haa occurred, to check the vital statistics to establish ' 
the cause of death as given on the death certificate. In compiling the cases of 
cancer of the lung from our institution over a period of ten years, me nay be 7 
able to evaluate this problem. In ny way of thinking, the rapid increase of 
cancer of the lung may be influenced by improved diagnoses and the fact that 
"cancer” as a cause of death has been used store frequently during the last 
several years on death certificates. 


- y t x . 
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6. Budget Plan: 
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7. Anticipated Duration of Work: 4 ** 1 


. , Salaries 

y/.Expendable Supplies 
1 'Permanent Equipment 
Overhead 
Other 


1&+ 




Total 
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77 ,2 5 0.00 
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2. t r One-half of this project can be coopleted vithin a year; however, the second 7 : 'icV 


8. Facteoltfawijtlff pftjiito igitttad^talytwoyearaP far eenpleiioa;:^$fci v & 
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ZJfrP.* 

t cancer':fNfe ; 


3 ^.JBeJhave many records cow in the dapartaeat referableto these cases of cancer 


Mrs. Halea &:&hbff who ififfflmiliar vith the entire prdblea of lung cancer will 
carry on the large share of tW particular problea. Previous publications fraa ■*,- 
this laboratory will show that she has done along this line; 

A 7**H|( ** jt 1 • * • -••'>» v. 

Precuescy of Cancer of the Lung in all Malignancies Studied at Autopsy, Rigdon. < 

“ “ ' ‘ .. ... ** - ““ ;. « OVBB 
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• 'I iVv7 «.7 J f:;• •■!;- . ?• fjM&f* 
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, 8. H. and Xirchoff, H elen . Southern Medical J., Mm 506, 1951. 

9. Additional Requirements/^ : t-'.p- '■ 'V .V v? fX 

^'-■ a :rafctraccao ptctoiriug ( to -catwer of >;&#v Vahj. . 

on eaesstr *;sf betyaws-t **,~ASfr VagtH *&*J} ■ 

f ' * ragmqpg^sis^ ^ W gfg*- 

^ wn .f.^ 1 ’ 1 ** t *Mkr of t>he lung so dia^Wall.'iSai y*dfc£ttdi' 

Bana -.i*; eitjaaite diegeoais as recorded ok death'' ftfrpi&g&e&feas* 
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10. Additional Information (Including relation of work to other projects and other sources of supply): 




. ft^ 
■ *.’ ! 7.7 7 


: , . * • f : ...•;: . 

l.Ccmpiling the references on .the subject of cancer of the lung nay help to 
c fimni arize present day lavstftiga^oii .7 

f that has been done in the past# project w vould lifer to s^oxta' 

papers 1 :.^ orfiw* that^ .-^evprfifsis' i^vtVI- ?^:#4:V:‘7 

o 4he statistical study will bo : .of help in. eval u a t ing toe prohlcaL of cancer of the , 
c lung* . Shis is essential^ in ny opinion, when ve are attea»ting',to .attribute the : 
c Jncrease to various et lOloglrai factor* «re^ svasiiiog 

the stw-tet ecwfee,- ev^b e0 i>* ^trr#Naa 0*r«r!fi1s-1bi»m?; Ts&*t 
wdEhis study has been nupporfcH fbr^the p^ 4 x p ~ M 

tl 45 S»U*>r* 'Uve 4 <ia the subject of ccacer of the hag', 

^ «ca??Ued stwe of. ths data -roifereble to cursor of tfes isug before 1900 
Thia x.* pii>*ich«d in an article entitled ilnncur of tho hp-fort 1903: 

3ietf;ric«l ^vtev** in ‘ff.rru f-^portj on biology and Medicine, 13: $33, 1 555. r*i 
HJfc aesWIA Mi-6 tc cc^il« the date, ircts 1900 to 1930, fend nlw? fne l$30 to S 

taanv ' i,r * 11 is htpressive to xnste a* in th» period frca CA v - 

•j*w >0 *£*», tae soserows studies referable to the ieonwse «f cancer of the ‘tfb •' 

»sny.yeporto cm the etdcOoga qf eu^^j^^-lung*" : la tha S ^ 1 '^ 
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8 . Facilities and Staff Available - continued 


Accuracy of Death Certificates for Establishing and Frequency of Cancer as 
Shown by Autopsy. Higdon, R. H. and Kirchoff, Helen. Texas Reports on 
Biology add Medicine, 9: 652 , 1951. 


v i 


'• W-' 


A Consideration of Some of the Theories Relative to the Etiology and Incidence. *■ *v,: 

Ynvtiv tHe/tan IB WT snA am J'. 


of lung Cancer. Higdon, H. H. and Kirchoff, Helen. Texas Reports on 
Biology and Medicine, 10: j6, 1952 . 

Frequency of Cancer in the White and Colored Races as Observed at Autopsy 
between 1920 and 19^9 at the Medical Branch. Higdon, R. H., Kirchoff, 
Helen, and Walker, Mary lee. Texas Reports on Biology and Medicine, 10: 
9lh, 1952. ■ v ■ r, v. . 

Stocking and Cancer of the Lung - Let's Review the Facts. Higdon, R. H. 
and Kirchoff, Helen. Texas Reports on Biology and Medicine, 11:715# 1953. 


if hri 

■vy'< 


.A ■, ■/ i * * ^ 

■ V 

. it;? a 


Sacking Habits of College Students in Texas. Kirchoff, Helen and Rlgdon, R. H. y 
Texas Reports on Biology and Medicine, 12: 292 , 195^» yfeU&.M 

• • 1 .. , •-■ gt >.■ • : ... *' ■ * v 

^ 1 r \ 1 • ' • * 1 • • • y V. .' r 

Stocking Habits of 21,612 Texans,, Kirchoff, Helen and Rlgdon, R. H. To be y> j, ' 
published in J. Rational Cancer Institute, March, 1956 . • ,> • .* 
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(C.f. #72, 72R1, Reports 
No. 1, 2, 3* Also 
#157, Report No. l) 


July , 1959 to Jan. i960 

Study of the Effect of Tobacco Tar on the White Pekin Duck 

During 1958 and 1959 ve completed a group of experiments in which 
tobacco tar in mineral oil was put into the trachea of white Pekin ducks. 

This was accepted for publication by the Archives of Pathology in June, 1959; 
however, it has not as yet been published. The title of this paper is "The 
Effect of Tobacco Condensate on the Respiratory Tract of White Pekin Ducks." 
No tumors occurred in the respiratory tract following the intratracheal in¬ 
jection of tobacco tar. 



Using the same technique as with the tobacco tar, we put methylchol- 
anthrene in mineral oil into the respiratory tract of white Pekin ducks. Ex¬ 
tensive metaplasia occurred in the trachea but no squamous cell carcinomas 
occurred. The same controls, using only mineral oil, and the trachea from 
normal ducks were used for both the methylcholanthrene and tobacco tax 
experiments. This latter experiment was published in the Archives of Path¬ 
ology in November, 1959- The title was "Effects of Methylcholanthrerfte on 
the Respiratory Tract of White Pekin Ducks." 


With the knowledge that methylcholanthrene could be suspended in 
Tween 80, we have carried out a series of experiments during the past year 
comparing the effect of different amounts of methylcholanthrene. on the res¬ 
piratory tract. This experiment is still in progress. However, a large 
number of neoplasms, both carcinomas and sarcomas, already have occurred 
in the respiratory tract of these ducks, Tween 80 given in equal amounts 
has not produced any tumors so far. 




This phase of the study of the effect of methylcholanthrene on tfee 
respiratory tract, as far as I know now, will be completed by June, i960. 

An exhibit, showing the experimental production of pulmonary*neoplasms in 
the white Pekin duck, was shown at the meeting of the Southern Medical 
Association in Atlanta, Georgia, in November, 1959. During the presenta- 
tion of this exhibit the question of cancer and tobacco frequently arose. 

Our experimental observations in the duck were discussed. 


IXiring our studies with methylcholanthrene, we have observed the 
occurrence of amyloidosis; also, three of the ducks previously treated with 
tobacco tar developed amyloidosis. In September, 1959, we began treating 
a group of ducks daily with tobacco tar suspended in Tween 80 (3 ml. tar and 
27 of a solution of Tween 80). One milliliter is given intratracheally 
daily for five days each week. This experiment is now in progress and will 
be continued for about two more months. The ducks then will be observed for 
a year, at which time they will be killed and autopsied. This will give us 
an additional number of ducks given tobacco tar intratracheally and, too, it 
will give us an opportunity to determine whether amyloidosis has occurred 
) in this group of birds given the tobacco tar. - 
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At the present time I am questioning the occurrence of amyloid as 
related to either methylcholanthrene or tohacco tar. This is due to the 
finding of amyloid in two ducks that did not receive either methylcholanthrene 
or tohacco tar. This phase of the problem of amyloidosis is being carefully 
studied at the present time. 

We are now setting up an experiment in which the polycyclic hydro¬ 
carbons anthracene and phenanthrene will be put into the trachea of the duck. 
These birds will be observed for a year. The results of this experiment will 
be compared with methylcholanthrene and tobacco tax studies. I would like 
to continue studying the effect of other chemical carcinogens on the respira¬ 
tory tract of the white Pekin duck during the next several years. With the 
technique we now have developed, I believe it will be profitable to investigate 
the effect of other agents on the respiratory tract. Our observations so fax 
in the duck indicate that the relation of metaplasia to neoplasms is not a 
simple straightforward one. This approach may be productive for additional 
information on neoplasia. 

In another study, supported by the National Cancer Institute, we 
are comparing the effects of methylcholanthrene on different tissues of the 
duck. Methylcholanthrene pellets have been put into the brain, muscle and 
abdominal cavity. We are now comparing the effects of methylcholanthrene 
given orally with those resulting from intratracheal injections. These 
studies will show whether or not a carcinogenic agent will always produce ~ >;■ 
a neoplasm in all tissues of the same host. " 

This report will give you some indication of the progress of our 
experimental studies supported by funds from the Tobacco Industry Research 
Committee. 
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January 19 , i 960 
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The University of Texas Medical Branch 
Galveston, Texas - . / - 


Project or Subject: 7-:/ ’:■///. v -^' va 

STUDY OF THE EFFECT OF TOBACCO TAR ON THE WHITE PEKIN DUCK 
Detailed Plan of Procedure: 


• >1 .■ ■ 


6 . 


Tobacco tar is now being given intratracheally to 12 ducks. The tar is sus¬ 
pended in a 1$ solution of Tween 80(3 ml. of tobacco condensate and 27 ml. 
of Tween 80 ). One milliliter of this suspension is given daily five days 
each week. This experiment was started on September 9, 1959 and will con¬ 
tinue until April, i 960 . The ducks will be observed for one year thereafter 
and then killed. So far none of the birds have died. , 

Tween 80 has been given intratracheally to a group of ducks during the past 
year for a control. These ducks are still under observation. So far no 
tumors have developed with Tween 80. 

Anthracene and phenanthrene in Tween 80 will be given intratracheally to 
ducks to compare their effect with that already obtained with methylcholan- 
threne and tobacco tar. These birds will be observed for one year before 
they are killed. All the ducks will be autopsied and their tissues studied 
histologically. 

Budget Plan: 

July 1, 1960-June 30 , 1961 




k 


Salaries 

$ 3112 . 50 * 

h* 

§ 

Expendable Supplies 

1200.00 

C 

CA 

Permanent Equipment 

. i - ' , . 

Overhead 

461.00 

g ; 

Other - Travel ' ’//; : 

300.00 

. • ©’ ^ 

1 


/•& ,/v .vVi\ •• - -oz .-./iV::ATotal 

* This includes $90.00 O.A.S.I. and $22.50 W.C.I. 


$ 5073.50 ( 1 ) 




(l) This is an estimate of the total budget needed for 1960-'6l. It can 
, be reduced by the amount of the uncommitted balance remaining from 

/7^i%^ the present grant “ of i Jxme 30 > l96 °-. 







Anticipated Duration of Work: ->■'.•*:> 

'■■■■■■■' '■' "' ' 

One year ' *••;•'.. •->•$•: , ; • ' /'• 

abilities and Staff Available: : •• 

The same facilities we have had during the past several years 




, • One year 

Facilities and Staff Available: 


Additional. Requirements: 




r,-■■U-vr ; :v:- S! 'v-\ 
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Additional Information (including relation of work to other projects'and 
other sources of supply): . *•££■■■;•.:? ■; 't 

This experiment will enable us to evaluate the problem of amyloidosis in . vZ&M&.r. 
three ducks previously given tobacco tar and reported in a paper accepted . , 

for publication by the Archives of Pathology. Recent observations in the 
duck would indicate that amyloidosis may not be due to the effects of 
methylcholanthrene or tobacco tar, as previously suggested from our studies. 

It will be very important to establish scientifically the relation of tobacco 
tar to the occurrence of amyloid in our white Pekin ducks. . •> 

- . : ' v„ 

This experiment will give us additional observations on the effect of tobacco^l^’ 
tar on the respiratory tract of the duck. In previous experiments we have 
found little, if any, effects produced by the tobacco tar in the respiratory 
tract of the duck. ■ • .. ... ' 

■ ■ ■ • . : - •. • • • \ 

The observations of the effect of anthracene and phenanthrene on the respir- 
atory tract of white Pekin ducks will give us additional data referable to ' 
the effect of another carcinogenic agent on the respiratory tract. 

; v, ; : ^ 3; s'ft.Vy 

The United States Public Health Service has already approved a grant for. - . 'f- //.' 

$6,500.00 to enable us to continue our study of cancer in the white Pekin 
duck from June 1, i 960 to May 31 , 1961 . This study is related to the ' '! 
production of pulmonary tumors and the effect of methylcholanthrene on / ; )s> l-\ 

the other tissues of the duck, such as the brain, muscle, retroperitoneal 
and gastro-intestinal tract. r.v '■ 

Publications supported by the grant from the Tobacco Industry Research © 

Committee and published since July, 1959". © 

C *3 ' 

1. The Effect of Methylcholanthrene on the Respiratory Tract of the White Cl 

Pekin duck. Arch. Path. 68 : 578 , Nov., 1959* ^ 

o 

2. The Effect of Tobacco Condensate on the Respiratory Tract of White 00 

Pekin Ducks. Accepted by Arch. Path., June, 1959* GO ■■ 


' r • 


V'- 
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Exhibit: Pulmonary Neoplasms. An Experimental Study. Shown at the 
meeting of the Southern Medical Association, Atlanta, Ga., Nov.,'1959. 


*■ w 1 « uuvnu w VMV « * - * t .. . ■ 

ssociation, Atlanta, Ga., Nov.,‘1959. 

/s./ R. H. Rigdon 

Director of Project ... v 

/s./ E. D. Walker ' 

! - 5 Business Officer of the Institution 
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Study the effect of methylcholanthrene 
on the tissues of the duck. To com¬ 
pare the effect of methylcholanthrene 
on different tissue with emphasis on 
reaction in the trachea when compared 
with the skin of the body and the web 
0 f the foot. : '' ~ ; * ■ 
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Progress Report #2 \=0s& 
April 

.-m, . . 


.. . .. . J-W . 

The money in this grant has been utilized in our experimental studies along with a . J.&tJ:'; 
grant from the United States Public Health Service. •• X •••.., • :X.\ 7.• ;• 

. ^ ^ vx^;--'X7X^ 

The primary investigation has centered around a study of methylcholanthrene in the 
white Pekin duck. Emphasis has been on the type of tumor produced in the white 
Pekin duck in different anatomical sites. We have been interested in comparing the 
type of response in one portion of the body with that in another. A summary of these ,}^f, 
observations may be found in my most recent manuscript ’’Carcinogenesis in the Duck,V®»$& : 
Of which you have a copy. V^j 

A new approach that we are now developing is to study the response in the trachea 
of the duck to methylcholanthrene. Our problem here has been to introduce methyl- 
cholanthrene into the trachea. Approximately 18 months ago we blew'some crystals of 
methylcholanthrene into the trachea. These localized only in the proximal 3 or 4 cms. 

Our second attempt was to put 15 mgs. of methylcholanthrene per 1 cc. of mineral oil.^|j. 
into the trachea. One-half cc. of this can be placed into the trachea daily for 15 to ; 
2Q days. Some of the ducks showed obstruction to the trachea and died. So far the 
percentage of deaths has been small. We have 25 of these birds under observation and 
we would like to continue observing them for a period of one year. I plan to increase'll 
this number to 50. Gross and histologic examinations are being followed on these ’ 

■ . .■ tracheas. : ■ x.X 7'-X V; '* XA"“X- 'X:' XX"'- ;7 XX 'X- | - .,7 ; -‘5. ,^.^5v- c * 

. . ' ■ " ‘ 1 '■ '~ l'\£-7 ’il i 

During the past year we have been determining the presence or absence of methyl- 
cholanthrene in the skin and in the viscera following varying intervals of time : 
after the carcinogen is last applied. Our results, like those of others, would 
show that methylcholanthrene disappears very rapidly after coming in contact with 
duck tissues. This study on the trachea is being followed in a similar manner. We 
are also using an ultra-violet light to demonstrate the presence or absence of 
methylcholanthrene in the tissues. These studies appear significant in helping us to 
evaluate the problem of carcinogenesis. In this connection it might be said that V";^ : VX 
we have not observed any tumors in the liver; however, extensive degenerative changes ’ X* 
have occurred. This would suggest that probably a break-down product of methyl- 
cholanthrene injures the liver and this break-down product is non-carcinogenic for 
X X- the liver. Since the type of degeneration in the liver is similar to that 

produced by certain paraffin oils we now have some birds injected with paraffin oil 
to observe the hepatic lesions. - 
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One of the most interesting features of our entire study has 
regression of the hemangiomas and the squamous cell carcinoma: 

have produced metastasizing squamous cell tumors with methylcholanthrene in fowl. 
v This apparently resulted from a much longer application of methylcholanthrene than 
‘ we have used in our experiments. We now have a group of birds under observation in ' 


which we are continuing to apply methylcholanthrene in an attempt to obtain' 

*' V/.; metastasizing squamous cell tumors. If this can be done, then we will have the 

problem of determining the mechanism by which these earlier lesions regress.'There 
seems to be considerable clinical interest in the spontaneous regression of neoplasms 
i-tijs'i'j ■:):■ in man. I feel that our studies may contribute to this overall problem. ';‘;:l am hoping 
■Up,r. . that funds may be obtained which will enable me to grow these tumors on the chorio-^f$* 
i ‘ allantoic membrane of the chick embryo and in the yolk sac. If we are able in this'-~||^V 

attempt, it will open up an exciting field with regard to these experimental lesions 
■ we are producing. ..1 ,1 .iv '-.v. ... •. -^ v.yrj. 

jeen doing during the 


C 


The following list of publications will indicate what we have been doing during 


ws& 

■r* 


’ past year. Paper No. 5 should be out in the March number of Cancer Research." -..Paper. 

No. 2 has been accepted by the Archives of Pathology. Paper No. 3 will be published 
as a part of the M. D. Anderson Symposium in Texas Reports on Biology and Medicine.J|||^ 
Paper No. 1 has been submitted to Cancer. Paper No. 4 will be submitted.to Cancer 
Research within the next few days. .... . ■■ ’ .• - /-"x 
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2 . 


3. 


4. 


ft. 


Rigdon, R.H., Jack Walker, and A.H. Teddlie: Hemangi 
Study in the Duck. Submitted to Cancer, March 13 


ngiomasi An Experimental 

. 1956 - |lir 


Rigdon, R.H.i Trauma and Cancer. An Experimental Study in the 
by the Archives of Pathology. 

Rigdon, R.H.i Carcinogenesis in the White Pekin Duck. Given at symposium «mm 
at M. D. Anderson Hospital, Houston, March 28-31, 1956. To be published ill 
Texas Reports on Biology and Medicine. ' «; ■ 



Rigdon, R.H.i Tumors Induced in Skin without Follicl 
Study in the Duck. Ready to be submitted. 


es. An Experimental 


-v,5 

y y W'yr 

Rigdon, R.H. and Murray D. Hooksi A Consideration of the Mechanism by 


wr 




ich Squamous Cell Carcinomatoid Tumors in the Chicken Spontaneously Regress, ' 


Cancer Research, to be published March, 1956. 


U ' ■ 


We appreciate your financial assistance to us in our experimental work. We hope 
that the work we have already done will justify you in continuing this aid. If 
there is any additional information, we will be happy to supply you with it. 
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1. Name of Investigator: R. H. Rigdon, M.D. 


2 . 

3. 

4. 


5. 


Title: Professor of Pathology 

Institution The University of Texas Medical Branch 

& Address: Galveston. Texas ■ : ‘7 

.y .... . . .. • y. 

Project or Subject: Study of the Effect of Tobacco Tar on the White 

Pekin Duck. 


Detailed Plan of Procedure: 




g 




In the study of the effect of tobacco tar on the respiratory tract of white * 

Pekin ducks we gave nine ducks tobacco tar intratracheally in mineral oil -y..y ; 
for 130 times and observed amyloid in the liver of three. One of these birds died on 
the 242nd day after the first intratracheal injection and two were sacrificed on -v • 
the 756th day. i'. 


I think this experiment should be repeated. We used. 1 milliliter of cigarette 
tar and 19 milliliters of liquid petrolatum. When larger amounts of tar are 
given, the ducks show clinical evidence of nicotine poisoning. It would be wise 
to give this tobacco tar orally to some ducks to see if amyloidosis results. I 
say this because we have produced amyloidosis in ducks given methylcholanthrene 
orally. 


Ducks given the tobacco tar will be sacrificed at varying intervals and histologic 
studies of the viscera will be made. 


6 . Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (10$) 
Other 


$3105-00*- . 

1200.00 ’ 


y 


-■-A60.06 
300.00 ' 
Total • $5065.00 

* This includes $82.50 0/A/s/l. and $22.50 W.C.I. v:. 

y .. ^ Z. aiiit’r s - 1 • *. •- 
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8 . 


Anticipated Duration of Work : 

Two years 

Facilities and Staff Available: 

The same facilities we have had during the past several years. 


* -*-n * * 

Vft*/;. ■; 





: n; : , i v 


Additional Requirements : 
None 
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Additional Information (including relation of work to other projects and other 

7j7 : ~ ‘ ■ 


0 


sources of supply) 


Amyloid was first observed in 1955 in ducks treated with methylcholanthrene 
(R.H.Rigdon, Atypical cirrhosis in the duck produced by methylcholanthrene. 
Am. J. Path. 31:451-473* 1955)* We recently have observed amyloid in the 
liver, spleen, adrenals, kidneys and thyroid of ducks given one large intra¬ 
tracheal injection of methylcholanthrene. This study was reported at Duke 
University in March of 1959* The manuscript is now ready to submit for 
publication. ■ ■ ■ ■ ■ . ■ • . > v. ; •• ' ’ 


•./. ' . .V 


;<'< f>!r, /' . 

y-■ 5 v»- . 

* <*• mI ». .i; "V 


ju 


Additional information on amyloidosis referable to pathogenesis would be ' ; 

valuable. Since it can be produced in ducks with methylcholanthrene and there 
is evidence that it will follow intratracheal injections of tobacco tar, we should 
establish the latter as a scientific fact. At the present time we know that large 
amounts of methylcholanthrene, when put into the respiratory tract, will produce > 
neoplasms. Tobacco tar has not produced any tumors, but amyloidosis has occurred. 
Additional studies on tobacco tar and the production of amyloidosis may contribute 
to the basic knowledge of the agents that are carcinogenic. V - 

Articles either published or recently submitted and aided by a grant from the 
Tobacco Industry Research Committee: • - ?:’ ■ 

1. Keratoacanthoma. Experimentally induced with methylcholanthrene in the . ty 
chicken. Arch. Dermat. 79; 139-147, 1959. 




2. 

3- 

4. 

5. 


Mec han ism of removal of fluid and particulate material from the respiratory 
tract of the duck. Arch. Path. 67:215-227, 1959. 

Cancer of the lung - the sex ratio. A review of the problem. Texas Reports ££ 
Biol, and Med. 17:29-48, 1958. ..§ 

. : : ; Co • 

-.'.-Crt 

The effect .of tobacco tar on the respiratory tract of white Pekin ducks 
Arch. Path. Submitted for consideration March 3, 1959. ' v - •' - 


The respiratory system in the normal white Pekin duck. Poultry Sci. 38* 

196-210, 1959. ./ -. ■ .... . ..... ■.. >.. ,•:yv;,-./ 


3,1959. rv-:./: 
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Effects of methylcholanthrene on the respiratory tract of the white Pekin 
duck. Arch. Path. Submitted for consideration 
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Mechanism of Removal of Fluid and Particulate 
Material from the Respiratory Tract of the Duck 


R. H. RIGDON/ M.D., Galveston, Texas ; 1 - ; * 

\ The mechanism of absorption of fluids, 
foreign proteins, and particulate matter 
from the respiratory tract of mammals has 
been studied. Robertson, 1 in 1941, after re- 
viewing the literature, pointed out that the 
- principle means employed by the body for 
the immobilization and removal of particu¬ 
late matter was phagocytosis by large ame¬ 
boid cells referred to as alveolar phagocytes 
or “dust cells of von Innes.” These cells 
enter the lymphatics and pass to the lymph 
; nodes. The rate at which carbon-laden 
macrophages migrate into the lymph chan¬ 
nels is slow. Drinker and Field 2 thought 
that certain kinds of minute particles passed 
directly into the lymphatics without the in¬ 
termediate step of phagocytosis. 

In 1903, MacCallum 3 was very" much in¬ 
terested in the mechanism of absorption of 
granular materials from the peritoneum. 
He commented: 

... there has been for a long time a desultory dis¬ 
cussion as to the manner in which various ma¬ 
terials are absorbed from the peritoneum and even 
in the case of solutions it does not yet seem quite 
clear whether they are absorbed exclusively by the 
lymphatics or very largely by the veins. . . . To 
explain the passage of these granules through the 
endothelial w^all into the lumen of the lacuna, it 
seems necessary to suppose that the connections of 
the endothelial cells are so lax that the violent 
pumping action of the respiratory movement is 
enough to force material between them when they 
come to form the only obstruction to its entrance. 

It would seem to be the consensus that 
direct absorption through the mucosa of the 

Submitted for publication July 28, 1958. 

Department of Pathology, University of Texas 
Medical Branch. 

This study was aided by a research grant from 
the Tobacco Industry Research Committee and 
research Grant C-1469 (C-5) from the National 
Cancer Institute of the National Institutes of 
Health, Public Health Service. 


larynx, trachea, and bronchi is slight. Little 
absorption occurs from the pulmonary al¬ 
veoli, with the exception of water and 
simple crystalloids. 4 Colin, 5 in 1873, gave 
25 liters of water intratracheally to a horse 
within a period of three hours without seri- 
ous consequence. Winternitz 6 and Smith 
observed that isotonic saline in dogs was 
absorbed very rapidly from the alveoli. Ab¬ 
sorption of foreign serum from the respira¬ 
tory tract does occur in guinea pigs and 
dogs; however, the degree of absorption is 
minimal. 7,8 Drinker et al. 8 showed that 
horse serum was transferred in the dog 
directly from the alveoli to the blood. 

The ariatomic structure of the respira- 
tory system in the duck is similar in many 
ways to that of mammals. However, there 
are certain fundamental differences that 
would suggest a possible variation in func¬ 
tion. There are no lymph nodes in the 
duck. The deep lymphatics of each lung 
are drained by vessels which emerge with 
the pulmonary vein. The superficial lym¬ 
phatics of the lung form a wide network on 
its lower surface. Vessels emerge from this 
latter network at its outer edge and join the 
lymphatics following the internal thoracic v 
artery. These lymphatic channels commence 
as branches draining the abdominal muscles 
and the diaphragm. They receive the pul¬ 
monary lymphatics and branches from the 
ribs and intercostal muscles and then com¬ 
municate with the anterior vena cava. 9 

Air sacs, of course, are characteristic 
anatomic structures in birds. 10 There are 
nine air sacs in the chicken and duck and 
seven in the turkey. 10 ' 12 The total volume 
of these air sacs in the duck is probably 
four to five times greater than that of both 
dungs combined. All of the air sacs in the 
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duck communicate directly with the larger 
bronchi, and some are continuous with the 
sternum, humerus, and vertebrae. 

Little attention has been given to the 
mechanism of the removal of fluid and par¬ 
ticulate matter from the respiratory tract of 
birds. In the present study isotonic saline, 
fluorescein sodium, saccharated iron oxide, 
India ink, liquid petrolatum, and Lipodium 
spores were put into the trachea of white 
Pekin ducks. Observations were made to 
.determine how these .substances were re¬ 
moved from the respiratory tract. ; 'y. 


interval after completing the intratracheal injec¬ 


Methods and Materials 


White Pekin ducks varying in age from 1 month 
to 2 years were used. They were kept in small 
batteries in the laboratory during the time of the 
acute experiments and in an outside pen for the 
longer experiments. Food and water were available 
to them at all times. The intratracheal injections 
were made with a syringe and an attached small 
-plastic catheter 5 cm. in length. The mouth was 
opened manually. When the external larynx was 
opened for inhalation, the catheter was inserted 
into the trachea for a distance of 2 to 3 cm. The 
catheter was quickly withdrawn when the injection 
was completed. Because the birds were held in an 
upright position with neck elevated for a brief 


tion, regurgitation was reduced to a minimum. 

Isotonic saline was given intratracheally to two 
ducks. The quantity and the time when given are 
shown in Figure 1. A total of 320 ml. was given 
to one duck within an interval of two hours. Two 
hundred milliliters of this fluid was given within a 
period of 45 minutes. ’Six ducks were given a 
single intratracheal injection of 50 ml. of a 0.5% 
solution of fluorescein sodium in distilled water. 
Several samples of blood were removed from the 
leg veins during the first 15 minutes. Other speci¬ 
mens of blood were removed after 4 to 5 hours 
and after 18 to 24 hours. The blood was citrated 
and observed for fluorescence with a high-intensity 
long-wave ultraviolet light.* Usually 4 ml, of 
blood was put into a test tube with 4 ml. of a 1.0% 
solution of sodium citrate. Fluorescence was ob¬ 
served after 12 to 24 hours. Control samples of 
blood were removed before the sodium fluorescence 
was given. .. . .. - . 

Twenty-five milliliters of a saccharated iron 
oxide solution,! containing the equivalent of 
100 mg. of elemental iron, or 4 mg. per milliliter, 
was given intratracheally to one duck. This bird 
was killed 60 minutes later. A 12.0% concentration 
of India ink, 0.5 ml., suspended in liquid petrolatum 
was given intratracheally to 20 ducks. Five of 


*A. S. Aloe No. 52140 ultraviolet mineralight, 
high-intensity long-wave, 3,660 A. 

t Feojectin, Smith, Kline & French Laboratories, 
Philadelphia. 


Ml. Of SALINE GIVEN. INTRATRACHEAL 


CLINICAL NOTES ON DUCK 1554 


• DUCK 1553 
S3 DUCK 1554 



Fig. 1. — Intratracheal 
injection of saline in the 
duck. Notice the large 
amounts given within 
short intervals of time. 
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RESPIRATORY TRACT OF DUCK 


these were killed 5 to IS minutes later; five, after 
48 hours, and ten, after 65 hours. Ten additional 
ducks were given 0.5 ml. of the same suspension 
of India ink in liquid petrolatum daily except for 
Saturdays and Sundays for 10 days. These birds 
‘were killed 24 hours after the last intratracheal 
injection. Two ducks were given intratracheally 
25.0 ml. of a 12.0% aqueous suspension of India 
, ink and were killed five days later. 

Liquid petrolatum was given intratracheally to 
30 ducks. At each injection 0.5 ml. was given. 
Ten birds were given 10 daily injections except for 
Saturdays and Sundays and killed 24 hours after 
the last. Twenty birds were given 7 to 134 intra¬ 
tracheal injections and killed immediately or up 
to 18 days later. T /. ; . . : T 

All ducks in this experiment w’ere killed by 
severing of the spinal cord. The ribs were cut on 
each side. The sternum was reflected onto the 
neck, permitting good exposure of the thoracic and 
abdominal viscera and the air sacs. This area then 
was observed under ultraviolet light for fluores¬ 
cence in the lungs, air sacs, liver, gallbladder, and 
intestines. The trachea and lungs subsequently were 
removed intact. After the trachea was opened and 
the lungs were sectioned several times, all tissues 
were carefully examined for fluorescence. When 
the gallbladder was found to fluoresce, the bile was 
removed and put into the test tubes for further 
observations. 

Sections were removed routinely from the proxi¬ 
mal, middle, and lower third of the trachea and 
from both lungs. Other sections of tissue were 
removed for histologic study when gross changes 
were present. All sections were fixed immediately 
in a 4.0% solution of formaldehyde. Paraffin sec¬ 
tions were prepared and stained routinely with 
hematoxylin and eosin. Select sections were stained 
with the periodic acid-Schiff reagent and with the 
Perl stain for hemosiderin. Osmic acid was used 
for the demonstration of lipids. 


Fig. 2.—Air sacs in the 
duck after the intra¬ 
tracheal injection of latex. 
Air sacs: (^), cervical; 
(£), clavicular; (C), 
lesser abdominal; ( D), 
greater abdominal. (£) 
shows the point of com¬ 
munication between the 
lung and the lesser ab¬ 
dominal air sac; ( F ) is 
the area of communica¬ 
tion between the lung and 
the greater abdominal air 
sac; ( G ) is the lung. 

Rigdon ' - s V ^ • 


Experimental Data 

Sodium Chloride in Trachea of Ducks .— 
These ducks were markedly dyspneic after 
receiving 100 to 150 ml. of saline (Fig. 1). 
Sometimes a small amount of fluid was 
sprayed from the external trachea. The 
birds soon returned to normal after the 
intratracheal injections of saline were dis¬ 
continued. Forty-eight hours later both 
lungs were moderately hemorrhagic and 
slightly edematous. No fluid was present at 
this time in the air sacs (Fig. 2). 

Fluorescein Sodium in Trachea of 
Ducks .—One adult duck was given intra¬ 
tracheally 50 ml. of fluorescein sodium 
within a period of two to three minutes. 
There was a minimum of respiratory diffi¬ 
culty immediately, but 10 minutes later the 
bird appeared normal. Five additional 
ducks were given intratracheally 50 ml. of 
fluorescein sodium. The degree of fluores¬ 
cence in the blood progressively increased 
after the fluorescein sodium was given; the 
maximum intensity was reached 8 to 10 
minutes after the injection. The blood re¬ 
moved four to five hours after the intra¬ 
tracheal injection of fluorescein sodium 
showed less fluorescence than the specimens 
removed after 10 to 15 minutes. There 
was no fluorescence in the blood that w r as 
removed 18 to 24 hours later. There was no 
fluid present in the air sacs of the ducks 
that w'ere killed 18 to 24 hours after fluores¬ 
cein sodium was injected intratracheally. A 
small amount of fluorescence, however, was 
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present along the wall of the air sacs in 
three of the four ducks killed 18 to 24 
hours after the intratracheal injection of 
the fluorescein sodium. 

The gallbladder and portions of the small 
intestines fluoresced in the four ducks that 
were killed 18 to 24 hours after the intra¬ 
tracheal injection of the fluorescein sodium. 
When the bile was removed and put into a 
test tube there was considerable fluores¬ 
cence. There was no fluorescence either of 
the bile or of the contents of the loop of 
the intestines in four normal ducks. '/■./ 

Saccharated Iron Oxide in Trachea of 
Ducks .—The respiratory tract and the lungs 
were markedly congested one hour after the 
intratracheal injection of this preparation of 
iron. A small amount of brownish-colored 
fluid was present in the air sacs. Histologic 
sections stained with hematoxylin and eosin 
showed a large amount of brown granular 
material within the lumen of the para- 
bronchi, the air capillaries, and the air sacs. 


A. M . A. ARCHIVES OF PATHOLOGY 

A small amount of this brown-staining ma¬ 
terial was present in focal areas on the sur¬ 
face of the bronchial epithelium. The 
stroma beneath the epithelial cells lining the 
air sacs and the parabronchi was brownish- 
yellow as a result of the presence of this ^ 
preparation of i ron. /': ; v ,: V ": A A A 

. The brown granular material present in 
the hematoxylin-and-eosin-stained sections 
stained blue with the Perl reaction for 
hemosiderin (Fig. 3). A few small blue- 
staining areas were present within the lay- 
ers of epithelial cells that line the trachea. , 
The number of such foci was insignificant. 
Small clumps of blue-staining material 
were present within the lumen of some of 
the small lymphatic-like channels in the 
stroma between the lobules of lung tissue. 
Sometimes small collections of blue-staining 
material were present between the endothe¬ 
lial cells lining the lymphatic and vascular 
channels (Fig. 4). * - : v ’A' 


Fig. 3.— Twenty-five milliliters 
of saccharated iron oxide were put 
into tiie trachea an hour before this 
duck was killed. The iron appears 
as masses of black staining ma¬ 
terial on the epitheLial surfaces of 
the parabronchi and in the inter¬ 
stitial tissue. Perl’s stain for 
hemosiderin; X 522. 
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RESPIRATORY TRACT OF DUCK 


Fig. 4.—Either a cap¬ 
illary or lymphatic in. the 
stroma near a bronchus 
showing an accumulation 
of iron staining material 
between and in the cyto¬ 
plasm of the endothelial 
celts. The iron is passing 
from the bronchus into 
the circulatory system. 
Perl’s stain for hemo¬ 
siderin ; X 950. 


India Ink in Trachea of Ducks K —Carbon petrolatum and killed 5 to 15 minutes later, 

particles were present macroscopically in Two of this group had carbon particles on 

the trachea of each of five ducks and in the the wall of the abdominal air sacs. No car- 

lungs of three of the five birds given one bon particles were observed macroscopically 

injection of India ink suspended in liquid in the respiratory' tract of the five birds 



c 


Fig, 5. — Twenty-five milliliters 
of India ink were put into the 
trachea five days before this duck 
was killed. The particles uf ink are 
present in the stroma of the air 
capillaries and parabronchi. Hemo- 
toxylin and eosin stain; X 150. 
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Fig. 6. — Particles of 
India ink are present be¬ 
tween the epithelial cells 
that line this bronchus. 
Large masses of carbon 
particles have collected in 
the underlying stroma. 
Hematoxylin and eosin 
stain; X 260. 



given a single injection of the ink in liquid 
petrolatum and killed 48 hours later. Car¬ 
bon particles were present macroscopically 
in the lungs of 4 of the 10 ducks similarly 
treated and killed 65 hours later. 



Fig. 7.—Particles of India ink 
are present in the stroma adjacent 
to the parabronchi. Hematoxylin 
and eosin stain; X 1,026. 
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Two ducks were given intratracheally 25 
ml. of the suspension of India ink in dis¬ 
tilled water. The birds were killed five days 
later. Particles of India ink were present in 
the lumen of the parabronchi and in the 
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Fig. 10.—Carbon particles con¬ 
centrated in the groups of lympho- 
cytes. Local proliferation of 
lymphocytes occurs in the lung 
after the intratracheal injection of 
foreign material. Hematoxylin and 
eosin stain; X 120. 


lumen and the walls of the air capillaries 
(Fig. 5). In many areas, where only a 
few epithelial cells lined the respiratory 
tract, particles of India ink were present 
between the cells (Fig. 6). The particles 
of India ink, after passing through the layer 
of epithelium and into the adjacent stroma, 
formed varying-sized masses (Fig. 7). 
There was a proliferation of the fibroblasts 
in the stroma about some .of the larger 
collections of particles of India ink (Fig. 8). 
Granules of India ink were present in the 
cytoplasm of some of the fibroblasts. 
Mononuclear cells, apparently histocvtes, 
also were present in the stroma. Many of 
these cells phagocytized particles of India 
ink (Fig. 9). Particles of India ink were 
present within the group of lymphocytes 
throughout the lung (Fig. 10). 

Ten ducks were given an intratracheal 
injection of the India ink suspended in 
liquid petrolatum daily for 10 days. They 
were killed 24 hours after the last injection. 
No carbon particles were observed macro- 

114/222 


scopically in the trachea. Carbon particles, 
however, were present macroscopically in 
the lungs of 2 and in the abdominal air 
sacs of 1 of the 10 ducks. Five of these 
ten birds did have macroscopic lipid ma¬ 
terial in the lungs and air sacs. Microscopic 
study of the respiratory tract of these 10 
ducks showed the same distribution of the 
carbon particles as described above. In some 
of the larger collections of lymphocytes 
there was considerable carbon pigment Ex¬ 
tensive areas of acute and chronic inflam¬ 
mation were present in the lower portions 
of the lungs and sometimes also within the 
air sacs. A few polymorphonuclear leuko¬ 
cytes and lymphocytes infiltrated the mucosa 
of the trachea. Few granules of India ink 
were present in the wall of the trachea. 
Areas of inflammation occurred in the 
respiratory tract of ducks given intratra¬ 
cheal injections only of liquid petrolatum 
similar to that present in the birds given 
India ink suspended in liquid petrolatum. 
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Liquid Petrolatum in Trachea of Ducks .— 
An oily material was present macroscopi- 
cally in the lungs and in the air sacs of 9 
of the 10 ducks given daily injections of 
liquid petrolatum and killed 24 hours later. 
There was no macroscopic exudate in the 
trachea of any of these ducks; however, 
there was jsl minimal number of leukocytes 
and lymphocytes in the wall of the trachea 
in some of these birds. The lungs, in a 
majority of the ducks, showed an extensive 
acute and chronic reaction. A similar re¬ 
action was present in the wall of the air 
sacs. 

One of the most interesting lesions ob¬ 
served in the lungs was a local proliferation 
of lymphocytes. Large groups of these cells 
were present in the wall of the larger 
bronchi, and smaller groups of similar cells 
were present in the stroma between the air 
capillaries. Sometimes these lymphocytes 
appeared to develop within the lumen of 


small vessels, probably in lymph channels 

(Fig. 11). ' . \ 

- Lipid material, as shown by the osmic 
acid stain, was present in the lumen of the 
bronchi, parabronchi, air capillaries, and air 
sacs. Sometimes small globules of lipid- 
staining material were present within the 
layer of epithelial cells that line the bronchi. 
After infiltrating the layer of epithelium 
that lines the bronchi, these lipid globules 
accumulated in the stroma in spaces that 
resembled lymphatics (Fig. 12). Many un¬ 
identifiable spaces, some of which may be 
capillaries, were filled with lipid-staining 
material. The lumina of some of the small 
blood vessels were partially filled with lipid 
material (Fig. 13). 

Li podium Spores in Trachea of Ducks .— 
Two ducks were given the suspension of 
Lipodium spores intratracheally and were 
killed 48 hours later. The lumina of many 
of the terminal bronchi, the parabronchi. 
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Fig. 11.—Foci of lymphocytes 
proliferate in the lungs after the 
intracheal injection of foreign ma¬ 
terial Hematoxylin and eosin 
stain; X 380. 
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and the air capillaries were filled with these areas the spores passed through the layer 
spores. Sometimes the spores appeared to of epithelium and were present in the ad- 
have adhered to the surface of the epithe- jacent stroma (Fig. 14). Sometimes giant 
Hum lining the air passages, while in other cells surrounded these spores (Fig. 15). 


Fig. 13.—The lumen of a small 
blood vessel in the lung filled with 
lipid staining material. Liquid 
petrolatum was put into the trachea 
63 hours before this duck was 
killed. Osmic acid stain; X 280. 
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Fig. 14—A spore in 
the wall of a bronchus 
48 hours after the intra¬ 
tracheal injection of an 
aqueous suspension of 
Lipodium spores. Hema¬ 
toxylin and eosin stain; 
X 260. 






Fig. 15. — Lipodium 
spores in the stroma be¬ 
neath the epithelium lin¬ 
ing a bronchus. These 
spores are surrounded by 
giant cells. Hematoxylin 
and eosin stain; X 760. 





Apparently the spores injured the lining 
epithelium as they passed from the lumen 
of the bronchi through the layer of epithe¬ 
lium into the underlying stroma. 

Comment 

Fluorescein sodium is rapidly transferred 
from the respiratory” tract of the duck into 
the peripheral circulation. A fluorescent 
material was present in the blood removed 
from a leg vein one minute after 50 ml. of 
0.5% solution of fluorescein sodium was 
put into the trachea. It would seem that 
such a liquid passes rapidly through the 
layer of epithelium lining the lower portion 

Rigdott 


of the respiratory tract to reach the adjacent 
stroma. Here it diffuses through the wall of 
blood vessels and/or lymphatics. The sec¬ 
tions removed from trie respiratory tract 
after the intratracheal injection of sac- 
charated iron oxide and stained by the Perl 
technique for hemosiderin show a large 
amount of blue-staining material in the 
stroma and in the wall of some of the 
smaller vascular channels. 

The osmic acid stains made from the 
tissues of the respiratory tract of ducks 
given liquid petrolatum intratracheally have 
many small lipid globules in the layer of 
epithelium lining the smaller bronchi, the 
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parabronchi, and the air sacs. In the stroma 
immediately adjacent to these epithelial 
Structures are large masses of lipid-staining 
material. Usually it is impossible to say 
whether these collections of fat are in a 
lymphatic or a capillary' or are free in the 
tissue spaces. In a few sections small blood 
vessels did have lipid-staining material 
within their lumina. The presence of lipid- 
staining material within the lumen of these 
vessels would suggest that globules of the 
liquid petrolatum had entered either a lym¬ 
phatic that communicated with a blood ves¬ 
sel or had entered directly a blood vessel. 

Sections of the respiratory' tract from 
ducks given intratracheal injections of India 
ink show very' nicely that particulate ma¬ 
terial passes directly' through the layer of 
epithelium lining the air passages to reach 
the adjacent stroma. Many' of the carbon 
particles remain in the stroma; however, 
some are phagocytized. Lipodium spores 
also pass directly through the lay'er of 
epithelium lining the respiratory tract in a 
manner similar to the particles of India ink 
and the globules of liquid petrolatum. 

This study' shows that fluids and particu¬ 
late material leave the respiratory tract by 
passing between the epithelial cells that line 
the walls. After reaching the stroma, some 
of the particles enter the lumen of lym¬ 
phatic? and/or blood vessels by' passing be¬ 
tween the endothelial cells that form their 
walls. Some of the particles, while in the 
stroma, are phagocytized bv macrophages. 
No duubt, these phagocytic cells with par¬ 
ticulate material subsequently' enter the pul¬ 
monary' lymphatics and ultimately' reach the 
lumen of blood vessels. 

Particulate material in mammals, as is 
well known, is phagocytized usually within 
the pulmonary' alveolae. These phagocytic 
cells then enter the pulmonary' lymphatics 
and are filtered out by the regional lymph 
nodes. In the duck, phagocytosis has not 
been observed to occur within the respira¬ 
tory' tract. Small particles are phagocytized 
by macrophages and fibroblasts within the 
stroma after they have passed the layer of 
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epithelium that lines the air passages. Giant 
cells surround the larger particles, such as 
Lipodium spores, in an attempt to phago- 
cy'tize them. It would seem from this study 
that much of the particulate material in the 
respiratory tract of the duck enters the 
lymphatics and the vascular system directly 
without first being phagocy'tized. Some of 
the foreign particles are retained within the 
collections of lymphoid cells that develop in 
the lungs and in the wall of the bronchi. 

The air sacs in the duck appear to be the 
principal area where particulate material is 
removed from the respiratory tract. These 
spaces are lined by' a single lay'er of cuboidal 
or low columnar epithelium. Particulate 
material, of course, passes such an epithelial 
barrier more readily than it passes through 
the layer of stratified epithelium that lines 
the trachea. 

The mechanism of the removal of fluids 
and particulate material from the respira¬ 
tory' tract of the duck is most interesting 
when one compares it with the general con¬ 
cept of the local changes that occur in tis¬ 
sues in inflammation. The latter mechanism 
has been summarized recently by' Gozsy 
and Kato 13 as follows: 

This response is manifested by a suddenly acquired 
absorptive capacity of the capillary endothelial 
cells and the whole inner surface of the capillary' 
tube, providing 1 the endothelial cells with a storing* 
and phagocytizing activity. This phenomenon is 
followed by a progressively increasing permeability 
of the cement substance, permitting the active 
transport of damaging particulate matter, previ¬ 
ously absorbed on the vascular endothelium, into 
the perivascular space. 

In the removal of fluid and particulate ma¬ 
terial from the respiratory tract of the duck, 
the particles pass through the layer of epi¬ 
thelium into the loose stroma where there 
are lymphatics and capillaries. The particles 
then pass from the stroma between the en¬ 
dothelial cells into the vascular and/or 
lymph channels. In this process some of 
the particles appear to be phagocytized by 
the endothelial cells that line the channels. 
Although we have no experimental data to 
support the suggestion that these phagocy¬ 
tized particles ultimately are released into 
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C the circulating lymph or blood, it would 
seem most likely that such does occur. The 
removal of particulate material from the 
respiratory tract of the duck is essentially 
the reverse to that which occurs in inflam* 
mation. In the latter, colloidal dyes, anti¬ 
bodies, and India ink pass from the lumen 
of the capillaries into the adjacent stroma, 
while particles pass from the stroma into 
the capillaries during removal from the 
respiratory tract. The local factors that 
make possible this transfer of particles from 
the respiratory tract to the circulatory sys¬ 
tem need additional study. ' 

Summary 

In the duck, saccharated iron oxide and 
fluorescein sodium, when put into the respi¬ 
ratory tract through the trachea, pass di¬ 
rectly through the layer of epithelium lining 
the respiratory tract into the stroma and 
through the wall of the blood vessels and/or 
lymphatics. Particles of India ink, globules 
of petrolatum, and Lipodium spores, when 
put into the respiratory tract of ducks, 

C migrate through the layer of epithelium and 
either enter the blood vessels and/or lym¬ 
phatics directly or are phagocytized within 
• the stroma by fibroblasts and histocytes. 
The transfer of fluids and particulate ma¬ 
terials from the respiratory tract of the 
duck to the vascular system occurs primarily 
in the air sacs. The variation in the mecha¬ 
nism of removal of particulate material in 
the duck and in mammals no doubt is neces¬ 
sitated by the differences in the respiratory 
and lymphatic systems. There are no lymph 
nodes in the duck as there are in mammals. 

Department of Pathology, University of Texas— 
Medical Branch. 


REFERENCES 

1. Robertson, O. H.: Phagocytosis of Foreign 
Material in the Lung, Physiol. Rev. 21 :112-139, 
1941. 

2. Drinker, C. K., and Field, M. E.: Lymphatics, 
Lymph and Tissue Fluid, Baltimore, The Williams 
& Wilkins Company, 1933. 

3. MacCalltim, W. G.: On the Mechanism of 
Absorption of Granular Materials from the Peri¬ 
toneum, Bull. Johns Hopkins Hosp. 14:105, 1903. 

4 . Drinker, C. K., and Yoffey, J. M.: Lymphatics, 
Lymph, and Lymphoid Tissue: Their Physiological 
and Clinical Significance, Cambridge, Mass., Har¬ 
vard University Press, 1941. 

5. Colin, G.: Traite de physiologic comparee des 
animau, Ed. 2, Paris, J. B. Bailliere et fils, 1873. 

6. Wintemitz, M. C.: Collected Studies on the 
Pathology of War Gas Poisoning, New Haven, 
Conn., Yale University Press, 1920. 

7. Jones, F. S.: The Effects of the Intratracheal 
Administration of Foreign Serum, J. Exper. Med. 
40:63-71, 1924. 

8. Drinker, C. K.; Warren, M. F., and Mac- 
Lanahan, M.: The Absorption of Protein Solutions 
from the Pulmonary Alveoli, J. Exper. Med. 66: 
449-458, 1937. 

9. Danfield, J. W.: The Lymphatic System of 
the Domestic Fowl, Vet. J. 101:179, 1945. 

10. Kaupp, B. F.: The Anatomy of the Domestic 
Fowl, Philadelphia, W. B. Saunders Company, 
1918. 

11. Rigdon, R. H.: Respiratory System in the 
Normal White Pekin Duck, Poultry Sc., to be 
published. 

12. Rigdon, R. H.; Ferguson, T. M.; Feldman, 
G. L., and Couch, J. R. : Air Sacs in the Turkey, 
Poultry Sc. 37:53-60, 1958. 

13. Gozsy, B., and Kato, L.: Studies on Phago¬ 
cytic Stimulation, Montreal, Institute of Micro¬ 
biology' and Hygiene of the University of Montreal, 
1957. 

14. Rigdon, R. H.: Capillary Permeability in 
Areas of Inflammation: The Mechanism of In¬ 
flammation, Montreal, Acta. Inc., 1953, pp. 125- 
133. 


Rigdon 


Printed and Published in the United States of America 


119/227 






Source : fittps://www. i ndustrydocuifierits.^ 


1003540897 




Reprinted from the A. M. A. Archives of Dermatology 
February 1959, Vol. 79, pp . 139-147 
Copyright 1959, by American Medical Association 






f • Keratoacantlioma 

Experimentally Induced with Methylcholanthrene in the Chicken 


R. H. R1GDON, M.D., Galveston, Texas 

In 1934, Ferguson Smith 1 described a 
self-healing squamous-cell epithelioma in the 
skin of a man 23 years of age. In 1955, 
Ereaux and associates 2 reported a case in 
' which there were widespread self-healing 
epithelial tumors in the skin of a white man 
41 years of age that were considered kera- 
toacanthomas. The clinical and histologic 
characteristics of this lesion have been de¬ 
scribed. 2 ' 18 A new classification of kerato- 
acanthomas in three histological types, 
Types 1, 2, and 3, has been suggested re¬ 
cently by Ghadially. 19 

In considering the etiology of the local¬ 
ized type of keratoacanthoma, Anderson, 2 
in the discussion of Ereaux’s paper, says, 
“One is impressed ... as to the frequent 
history of preceding trauma, such as a cut, 
scratch, or the squeezing of a blackhead. 
There is no doubt that very similar, if not 
identical, lesions occur in those exposed to 
tar.” Actinic or oil sensitization has been 
implicated, 16 also sunlight 18 and oil and 
tar. 4 There are observations that would 
suggest a viral origin. 2 Since some of the 
cases have been observed in members of a 
family, there may be a genetic factor. 3,17 

Submitted for publication July 29, 1958. 

Professor of Pathology’, The University of 
Texas—Medical Branch. 

This study was aided by research Grants C-1469 
(C-5) from the National Cancer Institute of the 
National Institutes of Health, Public Health Serv¬ 
ice, and from the Tobacco Industry Research 
Committee. * • • • 


In the study of carcinogenesis in the 
chicken, 20 ' 22 we have observed lesions in the 
skin following local applications of methyl- 
cholanthrene characterized by a macule that 
subsequently progressed in size and ulcer¬ 
ated. Histologically, the lesion has all the 
characteristics of a squamous-cell carcinoma, 
but it spontaneously regresses. This lesion 
in the chicken is described at this time be¬ 
cause of its similarity to keratoacanthoma. 

Methods and Material 

The technique used to produce these tumors 
has been reported. 30 A 0.25% solution of meth- 
ylocholanlhrene in acetone was applied to the 
skin of the body beneath the wing and to the 
undersurface of the wing. The acetone solution 
of methylcholanthrene, 0.2 ml., was used on the 
day-old chicks, and 1 ml. was used on the older 
birds. The applications of the carcinogen were 
made daily, except for Saturdays and Sundays. 
The total number of applications for any one 
bird varied from 1 to 30. In some experiments 
the feathers w*ere plucked, either before, during, 
or after the methylcholanthrene was applied. The 
lesions sometimes were either biopsied or com¬ 
pletely excised for histologic study. 

Results 

The details of the experimental observa¬ 
tions made in this study have been re¬ 
ported. 20 * 21 The earliest tumor occurred 23 
days after the first application of methyl¬ 
cholanthrene. The longest interval between 
the first application of methylcholanthrene 
and the development of a tumor was 128 
days. Eight was the largest number of 
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Fig. 1.—The center of these squamous-cell tu¬ 
mors is filled with keratin. Hematoxylin and 
eosin; reduced 20% from mag. X 19. 

tumors observed at one time in any one 
chicken. The lesions, when first observed, 
were nodules about 2 mm. in diameter. They 
progressively grew, and their centers were 
filled with keratin (Fig. 1). They subse¬ 
quently ulcerated (Figs. 2, 3, and 4). The 
size of the ulcers varied from 3 to 12 mm. 
The base was granular; the periphery was 
hyperplastic, and the edges were unde¬ 
termined. Healing seemed to progress 
rapidly from both the base and the periph¬ 
ery; a typical scar resulted. 

Histologically, the lesion always was 
characterized by squamous cells (Fig. 5). 
Intercellular bridges (Fig. 6) were con¬ 
spicuous in some, while in others typical 


epithelial pearls were present. Keratin and 
mitotic cells were numerous in some of the 
lesions (Figs. 7 and 8). Polymorphonuclear 
leukocytes were present in the crater of the 
tumors. Leukocytes, mononuclear cells, and 
groups of lymphocytes were present in the 
surrounding dermis (Figs. 9 and 10). 
Polymorphonuclear leukocytes frequently 
were prominent about the periphery of the 
tumor. Extensive degeneration occurred in 
the squamous cells at the periphery of the 
growth (Fig. 11). The degree of degenera¬ 
tion varied in the different lesions, both 
within the same chickens and in different 
birds. Ultimately, the squamous cells in the 
tumor completely degenerated; the leuko¬ 
cytes phagocytized the debris, and collagen 
fibers filled the area. 

This degenerative change in the tumor is 
most pronounced and seems to begin at the 
periphery^ of the growth. It proceeds inward 
until all the epithelial cells are destroyed. 
The time for regression varied from two 

weeks to two months. “ 

. / V - v 

Comment , y 

The tumors that develop in the skin of 
chickens following the local application of 
methylcholanthrene resemble in many ways 
the keratoacanthoma described in man by 
McNulty and Sommers. 16 They have de¬ 
scribed this lesion as follows: 
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Fig. 2.—This chicken 
was 77 days of age when 
1.0 ml. of the solution of 
methylcholanthrene was 
applied daily for 30 days 
except for Saturdays and 
Sundays. The lesion was 
first observed on the 75th 
day after the first ap¬ 
plication of methylcholan¬ 
threne. Photographed on 
the 99th day. 
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Fig. 3.—Treated same as chicken shawm in Fig¬ 
ure 1. Photographed on the 105th day after the 
first application of methylcholanthrene. 
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Fig. 4.—Treated same as chicken show n in Fig¬ 
ure 1. Photographed on the 47th day after the 
first application of methylcholanthrene. The tu¬ 
mor was 1.0 cm. at this time. 


. . . crateriform, with masses of keratin packed 
in centrally and superficially . . . On section the 
mass is pulpy, moist, keratinaceous, exudes a cloudy 
fluid, and has a crumbling yellow-brown appear¬ 
ance . . . rounded masses of partly r keratinized 
cells with abundant ground-glass-like eosinophilic 
cytoplasm and prominent intercellular bridges are 
bulging downward into the dernus and everting the 


marginal unaffected epithelium .... The base¬ 
ment membrane boundary' zones are obscured or 
lost, and a heavy infiltrate of leucocytes surrounds 

and overflows into the epithelial dowmgrowths_ 

Under higher magnification the diffuse mingling 
of leucocytes, particularly neutrophils, eosinophils, 
and lymphocytes, with sheets of epithelium is 
further emphasized .... Plasma cells, lymphocytes 
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Fig. 5.—The squnmous 
epithelial cells vary in¬ 
size and shape. Epithelial 
pearls do occur. Mitotic 
figures are present. He¬ 
matoxylin and eosin ; re¬ 
duced 109c from mag. 
X 340. 
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Fir. 6.—Intercellular bridges are 
present in some of these squamous- 
ccll tumors in the chicken. Hema¬ 
toxylin and eosin: X 800. 


Fig. 7.—These are groups of 
squamous cells with ground-glass- 
like eosinophilic cytoplasm in focal 
areas of these tumors. Observe 
the large number of polymor- 
phoimcle'or leukocytes. Hematoxy¬ 
lin and eosin; X 340. 
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Fig. 11.—The nuclei of the 
squamous cells at the periphery 
of these regressing lesions are 
pyknotic. Subsequently, these cells 
atrophy and ultimately completely 
disappear. Hematoxylin and eosin ; 
X 340. 
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KERA TOACANTHOMA 
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and macrophages are around the epithelium in 
abundance. Degenerative cytologic epithelial 
changes are uniformly present and distinctive . . . . 
Mitoses are abundant in the hyperplastic epithelium 
and abnormal mitotic figures with chromosomal 
fragmentation and dispersion, usually outnumber 
the normal mitoses .... In the adjacent dermis, 
detached epithelial cells heavily infiltrated with 
leucocytes are found in keratoacanthoma. 

The similarity of this lesion induced with 
methylcholanthrene in the skin of the 
chicken and the description of kerato¬ 
acanthoma, as given by McNulty and Som¬ 
mers, 16 is obvious. It is my opinion, and the 
opinion of others who have studied this 
lesion in the skin of chickens, that it is histo¬ 
logically a low-grade malignant epithelial 
tumor. However, since it regresses and does 
not metastasize, it has been described as a 
“squamous-cell carcinomatoid tumor,” 21 al¬ 
though originally we reported it as a 
“squamous-cell carcinoma.” 20 The problems 
in the differentiation of keratoacanthoma, 
squamous-cell carcinoma, and pseudoepithe- 
liomatous hyperplasia are readily appre¬ 
ciated and have been discussed frequently. 

The most interesting features about kera¬ 
toacanthoma in man and the carcinomatoid 
tumors in chickens induced by methylcholan¬ 
threne are their histologic resemblance to 
squamous-cell carcinomas and their spon¬ 
taneous regression. An increasing number 
of malignant tumors that regress spon¬ 
taneously is being found in man and 
animals. 23 * 27 Little is known, however, as to 
the mechanism of regression. Haaland 28 
suggested that a change must occur within 
the tumor cell to explain this phenomenon. 
Huggins 29 has emphasized the role of hor¬ 
mones in the regression of certain neo¬ 
plasms. Cowdry, 30 in discussing the 
problems of “unexplained disappearance and 
alterations in the malignancy of cancer 
cells,” suggests that “spontaneous modifica¬ 
tions in the volume, or growth, of a cancer 
could result from many variables both of 
the malignant cells and of the stroma.” Ex¬ 
perimentally induced hemangiomas spon¬ 
taneously regress as a result of a mechanical 
obstruction that occurs within the vascular 
channels. With the progressive decrease in 

Rig don 


blood flow through the vascular channels, 
tissue anoxia may become the significant 
factor in the mechanism of this spontaneous 
regression. 31 

The observation that the degree of cellular 
degeneration is more marked in the cells at 
the periphery of the chicken tumor induced 
by methylcholanthrene would suggest that 
some cellular injurious factor reaches these 
cells by way of the tissue fluid. Antibodies 
formed elsewhere in the body, reacting with 
the antigen represented by the proliferated 
epithelial cells, could account for this de¬ 
generation of the tumor cells. The degenera¬ 
tion might be expected to begin at the 
periphery of the lesion. In support of this 
hypothesis are the observations of Pollard 
and Bussell, 32 ’ 33 who found an inhibition of 
growth of methylcholanthrene-induced 
tumor tissue when the transplants were 
grown in the presence of splenic tissue ob¬ 
tained from mice previously inoculated 
subcutaneously with methylcholanthrene. 
This tumor-destructive effect could not be 
demonstrated with “normal” spleens or with 
the spleens from mice supplying the tumor 
tissue. Furthermore, this reaction could 
not be induced with spleens from mice 
treated with other carcinogens; too, when 
a carcinogenically induced transmissible 
tumor involuted, the recovered host was 
refractory to reinoculation with the same 
tumor. 

It would seem of interest to observe per¬ 
sons with keratoacanthomas closely from 
an immunological standpoint. A regression 
of these lesions may be related in some 
way to an immune process. In view of the 
histological similarity of the keratoacantho¬ 
ma and a low-grade squamous-cell car¬ 
cinoma, it might be that some immune 
process occurs in the person to account for 
the regression of the former lesion. A 
history referable to the resistance to 
bacterial infections, allergic manifestations, 
and serologic and chemical observations on 
the serum might contribute something to the 
mechanism of regression of neoplasms, a 
process that rarely occurs in man but does 
occur frequently in laboratory animals. 
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_GhadiaIly, 19 in 1958, pointed out the 
similarity of lesions produced by 9:10- 
dimethvl-1:2-benzanthracene in the skin of 
the rabbit to keratoacanthomas in man. The 
paper by Ghadially 19 came to my attention 
after this manuscript had been prepared. 
It is of considerable interest, however, to 
observe the close similarity of the history 
and the morphology of these lesions in man 
and the rabbit. Too, the lesions in the 
chicken are very similar to those in the 
rabbit. Keratoacanthomas, according to 
Ghadially, 19 appear to start by hyperplasia 
of the hair follicles and metaplasia of the 
sebaceous glands. Fragments of hair shafts 
often persist; this lends support to the sug¬ 
gestion that these lesions arise from hair 
follicles and not as downgrowths from the 
epidermis. 19 The fact that multiple lesions 
histologically similar to keratoacanthomas 
can be produced in the rabbit with car¬ 
cinogens suggests the possibility that cases 
of multiple self-healing carcinomas may be 
no more than multiple keratoacanthomas 
arising in a genetically susceptible group of 
persons exposed perhaps to an undetected 
carcinogenic stimulus. 19 

Summary 

A squamous-cell tumor occurs in the skin 
of chickens after the local application of 
methylcholanthrene. This tumor is char¬ 
acterized by a crater in which there is a 
large amount of keratin and leukocytes. 
Lymphocytes, histocytes, and leukocytes are 
present at the periphery of the growth. The 
tumor spontaneously regresses. The simi¬ 
larity of this squamous-cell tumor in the 
chicken to the keratoacanthoma in man is 
discussed. 

University of Texas Medical Branch. 
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October 8, 1958 


Robert C. Hockett, Associate Scientific Director 
Tobacco Industry Research Committee 
150 East Forty Second Street 
New York 17, N.Y. 

Dear Mr. Hockett: 


We are moving slowly with our experimental study of tobacco tar in 
the respiratory tract of white Pekin ducks. We have not found any tumors in ! 1 
the respiratory tract of any of our birds. I have not been impressed with the 
inflammatory reaction in the lining. There has occurred one significant point 
in this study. We had three ducks that were kept for eighteen months that 
showed cirrhosis of the liver. This cirrhosis is the same type of change that 
we have previously reported following the local application of methylcholanthrene 
to the skin of ducks. We are now completing some studies in which methylcholan¬ 
threne was put into the trachea and the birds developed cirrhosis of the liver. 
Ducks also developed cirrhosis of the liver following oral administration of 
methylcholanthrene. 


We don't have but a few ducks given a tobacco tar and observed for a 
long period of time. Such an experiment is tedious and requires much time. I 
question whether it would be worthwhile to repeat except for the possibility 
of this liver lesion. 


You may be interested in knowing that we have completed and had 
accepted for publication an article discussing the normal respiratory tract 
in the white Pekin duck. This was made possible by support from your group. 
This paper was accepted by Poultry Science in June, 1958, and is entitled 
The Respiratory System in the Normal White Pekin Duck." 

We are completing a second study aided by the Tobacco Industry Re¬ 
search Committee in which we discuss the effect of methylcholanthrene on the 
respiratory tract. I hope that this work will be completed in three or four 
months. 


We are now able to check some of the tissues with the new fluorescent 
microscope that we obtained through money supplied to us by your organization. 
We are trying to learn how to use this instrument and feel that it will be of 
help to us in this overall problem. 


I wanted to let you know the general outline of what we are doing 
and this is why I have taken this opportunity to write you the above. With 
kind regards. 

Yours truly. 


/s./ 

R.H. Rigdon, M.D. 

RHR.k Professor of Pathology 

-- --'Source: tTttps7/ww\Ar:industrydocuments.ucsf.edu/dbcs/mnpl00db ;V 
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CANCER OF THE LUNG FROM 1900 TO 1930 


R. H. RIGDON, M.D., and HELEN KIRCHOFF, Galveston, Texas 


c 


Interest in cancer of the lung began in France 
wit’ll the publication, *in IBID, oTTBayle’s article 
(10) and rapidly spread to England and Ger¬ 
many. Scientific interest continued to progress, 
as indicated by the number of publications, and 
by the beginning of the twentieth century it had 
already spread to many European countries and 
to the Americas. Between 1900 and 1930 many 
theses and dissertations on this subject were sub¬ 
mitted to various faculties of medicine to fulfill 
academic requirements for advanced degrees. 
Reviews and monographs were beginning to ap¬ 
pear and in 1928 an international symposium 
was held in London for a discussion of many 
problems referable to cancer of the lung. These 
discussions included the frequency, etiology, 
histogenesis, pathology, clinical diagnosis, and 
treatment. It would be of interest for all of us 
today to read the number of excellent contri¬ 
butions made by many investigators throughout 
the world between 1900 and 1930, and to know 
that men were just as interested at that time to 
establish the etiology, and to account for the in¬ 
crease in frequency, of cancer of the lung as we 
in the United States have been during the last 
few years. 


From the Department of Pathology, University of Texas, 
Medical Branch. 

This is part of a co-operative study with the Medical College 
of Virginia. 


There can be only one thing accomplished by 
a review of the literature on cancer of the lung 
at this particular time and that is to collect and 
briefly emphasize some of the data published 
between 1900 and 1930. It seems to us that the 
inscription engraved in stone on each side of the 
north entrance of the Archives Building in 
Washington, D.C. is apropos to this problem of 
cancer of the lung: “What is past is prologue. 
Study the past.” 

Pepper (116), writing in 1850, said, “It is not 
until quite recently that this subject (of pulmo¬ 
nary cancer) has fully engaged the attention of 
the profession; hitherto, such cases were viewed 
as mere matters of medical curiosity c not known 
to be in any degree influenced by medicine, and 
too rare to be of much practical importance. 5 
There is good reason to believe, however, this 
disease is of much more frequent occurrence 
than is commonly supposed, and that in a vast 
majority of cases it entirely escapes detection, 
owing to the great difficulty which attends its 
diagnosis.” Reinhard (126) found 27 published 
cases in 1878. Werner (168), in 1891, found 9 
cases fully verified. Wolf (171), in 1895, re¬ 
ported 31 cases which had been diagnosed since 
1885, and Passler (115), in 1896, found 70 and 
added 4 of his own. Boecker (16), in 1910, esti¬ 
mated that about 100 cases could be found in 
the literature. Adler (2), in 1912, collected 374 
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cases of pulmonary carcinoma and 94 cases of increased.” Wells (166) found a diagnostic error 
pulmonary sarcoma. Weller (164), in 1913, of 36.5 per cent in a group of 578 cases of cancer 

collected 89 cases that he considered authentic studied in 1923, and he said, “Such a high ratio 

primary carcinomas of the larger bronchi and of incorrect diagnoses in a great hospital might 

investigated the pathological and clinical fea- seem to be evidence of something wrong with 

tures of the group. In 1918, McMahon and the hospital, but we find that other institutions 

Carman (102) found in the literature 428 cases dealing with a similar class of cases, in which 

which they considered to be authentic. most of the cancers coming to necropsy are of 

Difficulties and errors in the clinical diagnosis the internal organs, exhibit not dissimilar 
of lung cancer have been recognized since Bayle figures.” 

(10), in 1810, reported his group of 3 cases. The clinical diagnosis of pulmonary cancer 

Passler (115), in 1896, stated, “Actually from began to improve about 1915, although Scott 

this abundance of material only a fraction can and Forman (140), in 1916, found one correctly 
be used for our information on primary card- diagnosed case in their series of 4. In 1921, 

noma of the lungs. First, because no cases with- Lubarsch (92) found a correct diagnosis had 

out a post-mortem report can be considered and been made in 240 of 458 cases, or 52 per cent, 

secondly, as has been emphasized already by Barron (8), in 1922, approached the problem of 

some authors, those cases also have to be elimi- the diagnosis of lung cancer in a different man- 

nated whose carcinomatous nature . . . cannot ner from that of others; he said, “Undiagnosa- 

be considered as positive.” Incredible as it may bility simply resolves itself into unfamiliarity 

be, one may read in Sehrt’s work, published in with the more or less characteristic signs and 

1904, that of 178 cases of lung cancer a correct symptoms.” Considerable attention was given 

clinical diagnosis was made in only 6 (75). This in 1927 by Probst (124), Wahl (160), and Katz 

is some improvement, however, over the 100 (73) to this problem of the diagnosis of lung 

per cent wrong diagnoses observed by Jeuther cancer. Probst (124) found that the correct 

etal. (70) between 1894 and 1899. Sweany (153), clinical diagnosis had been made in 36.9 per 

after reviewing the problem of clinical diagnosis cent of the 65 cases he reviewed and he deplored 

of lung cancer, concluded that at the beginning this low percentage “in spite of systemically ap- 

of this century the percentage of correct diag- plied x-ray examination.” He cited the obser- 

noses was 5 per cent. In 1912, Adler (2) had this vation that “according to Bilz, Lubarsch, Sachs, 

to say, “Is it not somewhat humiliating to realize Seyfarth, and others the diagnosis is made cor- 

that the difficulties of diagnosis are still so great rectly in about 50 per cent.” Sweany (153) con- 

as to prevent the best and most experienced sidered the correct percentage diagnosis “had 

medical men, with all the advantages of a large barely risen to 47 per cent” in 1925. Fried (40), 

hospital, from discovering almost one-fifth of all in 1925, found only 2 cases in a group of 10 that 

carcinomata that come before them? . . . The were correctly diagnosed antemortem at the 
physician must be imbued with the conviction Peter Bent Brigham Hospital in Boston. Physi- 

that malignant pulmonary disease occurs much cians in 1926 and 1930 were being warned to 

more frequendy than is commonly believed and include carcinoma of the lung in their difTeren- 
that he may meet it any day in his practice tial diagnoses (38, 39). Although by 1926 there 

among the young, as well as among the old.” were the additional aids of x-rays and the bron- 

Difficulties in the diagnoses of lung cancer choscope for the diagnosis of lung cancer, Fish- 

have continued to be recognized. It was pointed berg (38) pointed out that a careful history and 

out by Adler (2) that “even the diagnoses made physical examination were of much greater im- 

on the autopsy table are not always reliable. . . . portance than x-rays, particularly in the recog- 

It may happen also that the most careful and nition of early cases. 

searching autopsy will not furnish the true diag- It would seem to me that by 1930 there had 
nosis until a thorough microscopical examination occurred a marked improvement in the clinical 

has been made.” Weller (164), after reviewing diagnosis of pulmonary cancer. We would esti- 

a group of 89 cases, found that the correct clinical mate this to be about 50 per cent in the practice 

diagnosis had been made in only 10 and suggested of the better physicians, clinics, and hospitals, 

“with the additional aids now available the pro- Obviously the percentage of correct diagnosis 

portion of diagnosed cases should be very much would be progressively lower in the practice of 
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those who had less training and who did not 
have access to adequate diagnostic facilities. 
This fact becomes a most important one when 
attempting to establish the frequency of lung 
cancer between 1900 and 1930. Adler (2), com¬ 
menting on this problem in 1912, said, ‘‘The 
death certificates on which burial permits are 
officially given are often ludicrously insufficient. 
For this reason the United States Census is en¬ 
tirely useless for our purposes .... It is there¬ 
fore impossible to say, from the figures given by 
the United States Census concerning causes of 
death, how many persons mentioned as having 
died from tuberculosis, pneumonia or kindred 
diseases, may not really have died from lung 
tumors.” This skepticism in America regarding 
the value of vital statistics for establishing the 
frequency of tumors likewise was expressed by 
Weller (163), Professor of Pathology at the 
University of Michigan, and by Wells (166), Pro¬ 
fessor of Pathology at the University of Chicago. 

Hoffman (58), in 1929, pointed out that the 
Census Office in 1914 made the first attempt to 
present a comprehensive statement on cancer. 
In that year the death rate for cancer of the lung 
was 0.6 per 100,000 of the population and in 
1924 it had increased to 1.6. Obviously this was 
a tremendous increase in a period of only 10 
years. A most conspicuous feature of the statis¬ 
tics, as reported by Hoffman, was the variation 
in the frequency of cancer of the lung in the 
United States and in Canada. Between 1919 
and 1923 the rate for Albany, New 7 York w 7 as 
2.5 and for the white population of New Orleans 
it was 2.8. From 1920 to 1924 the rate for San 
Francisco was 4.7, Boston 3.9, Province of 
British Columbia 2.1, Province of Saskatchewan 
0.5, and for the city of Winnipeg 3.3. 

Gilliam (45), Chief of the Epidemiology Sec¬ 
tion of the National Cancer Institute, recently 
pointed out that “the International Lists of Causes 
of Death did not separately list cancer of the 
lung and pleura, or even cancer of the respira¬ 
tory system as a whole, until the Fourth Re¬ 
vision-first used in 1930. . . . Prior to 1930 
the term bronchogenic carcinoma was lumped 
with 90 other cancers of various sites. Between 
1930 and 1938, when this diagnosis appeared on 
a death certificate, it w 7 as tabulated with cancer 
and other malignant tumors of other respiratory 
organs (47C), that is, with tumors other than 
those designated as larynx (47A) or as lungs and 
pleura (47B). It was not until the Fifth Revision 
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came into use in 1939 that deaths which phy¬ 
sicians charged to bronchogenic carcinoma were 
separately identified in official statistics.” 

All the literature supports the opinion that 
cancer of the lung has progressively increased 
since 1810. Gilliam (45) stated that “the rate of 
increase in recorded mortality was greatest in 
this country (America) between 1914 and 1930 
and that it has been declining since.” It was so 
common in 1927 that Weller (163) referred to it 
figuratively as an “epidemic.” During the period 
from 1900 to 1930 a tremendous number of 
statistical studies based upon autopsies was made 
in France (62, 89, 106), Germany (15, 21, 22, 
72, 73, 76, 92, 125, 160, 169), Russia (86, 112, 
117, 121), England (19, 30, 33, 65, 104, 114, 
145), Holland (31), Austria (36, 97), Italy (29, 
158), Brazil (96), Switzerland (124), Czecho¬ 
slovakia (99), Spain (28), Canada (20, 57, 80), 
Hungary (172), Denmark (64), Argentina (152), 
and America (8,18, 40,46, 47, 50,90,94,131,163, 
165). 

Excellent reviews on the increase of pul¬ 
monary cancer were included in the papers by 
Wahl (160), Probst (124), Katz (73), Weller 
(163), Barron (8), Moise (107), and Brunn (26). 
Probst (124) compiled data from 24 statistical 
studies made in Europe. After the elimination 
of those with incomplete figures, there were 
88,750 autopsies which were performed between 
1900 and 1925; in this particular group of 
autopsies 4.3 per cent of all cancers were pul¬ 
monary. In 30,468 autopsies performed between 
1892 and 1931 by Americans, 5.5 per cent of all 
cancers were primary in the lung (40, 43, 71, 
81, 94, 100, 107, 131, 149, 150, 163). 

Between 1900 and 1930 there was one point 
that many investigators often wished to estab¬ 
lish, and that was, “Is the increase in cancer of 
the lung real or only apparent?” Adler (2), in 
1912, expressed the opinion that “there seems 
hardly room for doubt that the increase in the 
percentage of lung tumors is to be attributed 
mainly to the increased attention paid to these 
types of tumors and the greater care and more 
extensive microscopic investigation with which 
autopsies are carried out at present.” Barron 
(8), in 1922, concluded that “not only is there 
an absolute increase in the number of cases but 
there is a three fold relative increase.” Probst 
(124), in 1927, thought that the increase might 
be only apparent and due to more accurate and 
finer diagnosis. Huguenin (62), in 1928, said, 
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“We cannot form an opinion on the relative fre- while Fried stated that the increase was very 


quency; we can only affirm that primary cancer 
in the lung is not rare.” Schall (135), in 1928, 
felt that it remained an open question whether 
there had been a true or an apparent increase 
due to more accurate diagnosis. Homann (59), 
in 1930, reviewed the available literature, dis¬ 
cussed the alleged increase in frequency of lung 
cancer during recent years, and concluded that 
the increase was apparent and not real. This in¬ 
crease, according to Homann, may be influ¬ 
enced by the bronchoscopic, roentgenographic 
and histologic techniques. Von Glahn (46), in 
1930, said the available statistics left him “in 
doubt as to whether there has been an actual 
increase of lung cancer.” 

Cancer of the lung in 1905 occupied fifth 
place among malignant tumors and in 1925 it 
had reached second place (156). In the region 
of Trieste, Italy, Ferrari (37) observed that be¬ 
fore 1910 cancer of the lung occupied eighth 
place, fourth place between 1911 and 1920, and 
by 1921 to 1926 it was in second place. Barron 
(8), in 1922, considered carcinoma of the lung 
sixth among all malignant conditions, while in 
1930, according to Rosahn (131), it was in fifth 
place. Cancers of the lung and bronchi were 
found to be second in frequency to cancer of the 
stomach in a group of 22,139 cases collected be¬ 
tween 1925 and 1933 (32). This progressive in¬ 
crease in cancer of the lung is interesting in view 
of what King and Newsholme (79) pointed out 
in 1893: “The increase in cancer is only ap¬ 
parent and not real, and is due to improvement 
in diagnosis and more careful certification of the 
causes of death. This is shown by the fact that 
the whole of the increase has taken place in in¬ 
accessible cancer difficult of diagnosis, while ac¬ 
cessible cancer easily diagnosed has remained 
practically stationary.” 

In 1930 we find unanimity in the increase of 
cancer of the lung; however, a division did exist 
as to whether this increase was real or only ap¬ 
parent. Hamman (51), in discussing the con¬ 
fusion referable to the statistics on cancer of the 
lung, said that there were not sufficient data to 
settle the dispute whether the increase was real 
or apparent, and noted that “two authors, 
Rosahn and Fried, using the same statistical 
material, arrived at opposite conclusions.” 
Rosahn wrote that the postmortem incidence of 
primary carcinoma of the lung was steadily in¬ 
creasing and this increase was real and absolute, 


likely more apparent than real. 

It has been pointed out in many of the statis¬ 
tics that cancer of the lung occurred more fre¬ 
quently in men from 50 to 70 years of age (62, 
63, 76, 115, 124, 160). Karrenstein (72), in 1908, 
found the average age of patients with cancer of 
the lung to be 55.4 years. Weller (164), in 1913, 
observed that most of his cases occurred between 
the ages of 56 and 60 years. Brunn (26), in 1926, 
found 90 per cent of his cases occurring between 
the ages of 40 and 80. Hanf (54), in 1927, ob¬ 
served the greatest frequency between the ages 
of 50 and 54 years. Simons (144), in 1937, com¬ 
piled 2,796 cases of cancer of the lung and found 
that 80 per cent occurred between the ages of 40 
and 70 years. In 1926, Thomas (155) noted that 
“for centuries before and after the time of King 
Tut, down to the discovery of America, the 
average length of life was 18 years; at the time 
of the French Revolution it had increased to 33 
years; at the time of our own Civil War it had 
advanced approximately to 45 years; at present 
it is about 57 years, and the longed for 70 may 
be reached within the next 50 years, maintain¬ 
ing the present ratio of medical progress. Ten of 
these added years have been contributed to in the 
last two decades.” The importance of such facts, 
according to Fried (41), is evident in connection 
with the well known cancer age. Fried also said 
that the increase in cancer of the lung may be 
due to progress in hygiene and preventive medi¬ 
cine resulting in increased human longevity. 

A higher frequency of cancer of the lung in 
the male than in the female was first recognized 
during the latter half of the nineteenth century 
(115). This variation has persisted until the 
present. How r ever, Kaufmann (74) reported that 
in Basle cancer of the lung was more frequent in 
the female than in the male. This difference in 
frequency between the male and female has 
served as one of the major factors in the attempt 
to establish an etiology for this particular neo¬ 
plasm and to account for its progressive increase. 
Passler (115), in 1896, in a group of 68 pulmo¬ 
nary neoplasms, found 50 males and 18 females. 
In the 374 cases collected by Adler (2) in 1912 the 
percentage of males was 71.9. In Weller’s (164) 
group in 1913 there were 70 males and 17 females. 
Biberfeld (15) collected 600 cases from the litera¬ 
ture and found the ratio to be 3 to 1. Breckwoldt 
(21), in 1926, in a group of 1,087 cases found the 
ratio to be 2.88 to 1. In 1931, Verga and Botteri 
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(158) compiled 9,845 cases of lung cancer and 
found an incidence of 76.2 per cent for the males. 
Simons (144), in 1937, tabulated 5,121 histo¬ 
logically proved cases and found a ratio of 4 to 1 
in favor of the male. Thus, we find the ratio of 
pulmonary cancer in the male and female to be 
3 or 4 to 1 during the period from 1900 to 1930. 

The increase in cancer of the lung that began 
in the nineteenth century had reached such pro¬ 
portions by 1910 to 1915 that every effort was 
being put forth to explain it on an etiologic 
basis. An association between pulmonary cancer 
and tuberculosis had been observed frequently 
before 1900 as well as after this date. The theory 
of an incompatibility between tuberculosis and 
pulmonary cancer, as advanced by Rokitansky 
(130) in 1855, apparently was not correct. 
Friedlander (42), as early as 1885, had observed 
lung cancer in the wall of tuberculous cavities. 
Similar observations were made by Schwalbe 
(138) and Perrone (118). Barron (8), in 1922, 
in discussing the etiology of lung cancer said, 
“Perhaps the chief etiologic factors are inflam¬ 
matory conditions, and of these, tuberculosis is 
the most important.” Cherry (27), in 1925, ex¬ 
pressed the opinion that “cancer is in most cases 
the expression of the resistance of the cells to a 
second or subsequent invasion by the bacillus 
tuberculosis.” Ewing (34), as late as 1928, con¬ 
sidered tuberculosis as the cause of pulmonary 
cancer. Syphilis, like tuberculosis, was also con¬ 
sidered to be the etiology of lung cancer; how¬ 
ever, the association was less impressive than 
that of tuberculosis (98, 122). 

The early observations on tuberculosis and 
syphilis prepared the way for the theory of 
chronic irritation as the etiology of lung cancer, 
a theory that gained considerable support after 
1910 and continued to be the prevailing one 
long after 1930. Adler (2), in 1912, said, “Chronic 
irritations affecting the respiratory organs are 
numerous and are supposed by many to play a 
very active part in the causation of tumors of the 
lung.” If irritation is accepted as an important 
etiologic factor, carcinoma of the lung would be 
in line with many other forms of cancer (145). 

Closely associated with the hypothesis of 
chronic irritation was that of metaplasia. Wahl 
(160), in 1927, emphasized this relation when 
he said, “We see therefore that in epithelial 
metaplasias the chronic irritations play a de¬ 
ciding part.” Passler (115), in 1896, pointed out 
the possibility of a relationship between meta- 
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plasia and cancer of the lung. Watsuji (162), in 
1904, observed that 32.3 per cent of all pulmo¬ 
nary carcinomas that he investigated was “built 
up” from pavement epithelial cells. Subsequent 
investigators have pointed out the frequency of 
squamous cell carcinomas originating from the 
columnal epithelium lining the pulmonary 
bronchi. As late as 1927, Katz (73) had this to 
say referable to metaplasia and cancer, “The 
link in which the fact of chronic inflammation is 
connected with the observation of the subsequent 
cancer, which at first was of a purely temporal 
nature but is now recognized as causal, is closed: 
the metaplasia .... There is no doubt that the 
process of metaplasia creates a ground for the 
cancerization. And it is likewise undeniable that 
this metaplastic process is the result of a chronic 
state of irritation. Yes, one can say: that meta¬ 
plasia is a precancerous state, without saying 
that now a carcinoma must always develop from 
each metaplasia.” 

Influenza received considerable attention after 
1918 as a specific agent in the etiology of lung 
cancer. Askanazy (4), in 1919, apparently was 
the first to point out that metaplasia may occur 
in the lungs in influenza. He warned, however, 
against overestimating its role in the etiology of 
lung cancer for “individual cases of lung cancer 
one cannot know whether the metaplasia is a 
cause or a consequence of tumor formations.” 
Askanazy’s observation of metaplasia in the 
lungs after influenza was confirmed by Schmidt- 
mann (136) and Teutschlaender (154). Bauer 
(9), in 1921, was one of the first to report a case 
of pulmonary carcinoma, giving “grip” as a 
significant factor in the history. Meyer (105), in 
1922, also reported a case of lung cancer follow¬ 
ing “grip.” Moise (107), in 1921, Barron (8), in 
1922, and Berblinger (12), in 1925, thought in¬ 
fluenza was a primary factor in the increase of 
lung cancer. Winternitz et al. (170), in 1920, 
Wahl (160), in 1927, Katz (73), in 1927, and 
Huguenin (62). in 1928, concurred in this 
opinion. Simpson (145), in 1928, in discussing 
this problem of influenza and lung cancer had 
this to say, “The fact that the increase continued 
for several years after the influenza epidemic 
cannot be considered to rule out its aetiological 
importance, as it is known that irritative factors 
may not produce results until some time after 
they have ceased to operate.” 

Apparently there were as many investigators 
who rejected the theory of the relation of influ- 
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enza to cancer of the lung as accepted it. Gott- 
stein (48), in 1923, found no relation between 
“grip” and lung cancer. This opinion was con¬ 
curred in by Staehelin (148) in 1925 and Hueper 
(61) in 1926. Seyfarth (141), Kikuth (76), and 
Hoffman (58) found only a few histories of in¬ 
fluenza in their cases of lung cancer. Krompecher 
(84) maintained that no increase in lung cancer 
resulted from influenza in the Budapest material 
collected up to 1924. Probst (124), Wahl (160), 
and Monckeberg (109) discussed this problem of 
the relation of influenza to lung cancer. The 
former pointed out that since lung cancer had 
been increasing almost continously since 1910 
in Zurich he could not support the idea that the 
increase was due to influenza. Hueper (61) did 
not find an increase in the incidence of pulmo¬ 
nary cancer after the epidemic of 1889-1894. 
Niskanen (111) wrote in 1949 that cancer of the 
lung was rare in Iceland although the epidemic 
was most severe. As late as 1948, Fried (40) said, 
“The conception that the alleged increase in 
bronchiogenic cancer is a sequel to influenza 
cannot be relied upon.” 

Interest in the etiology of lung cancer between 
1900 and 1930 continued to center around in¬ 
fectious processes that produced chronic irrita¬ 
tion with an associated metaplasia. McKenzie 
(101) and Haythorn (55) had observed meta¬ 
plasia after pneumonia in 1907 and 1912. Sieg- 
mund (143), in 1922, reported 3 cases of pul¬ 
monary cancer in which there was bronchiectasis 
which he thought resulted from measles, whoop¬ 
ing cough, grip, pneumonia, and-chronic bron¬ 
chitis. 

The study of the pulmonary lesions in the 
Schneeberg mines during the latter part of the 
nineteenth century emphasized the importance 
of pulmonary irritation produced by non- 
bacterial agents as a possible etiology of pul¬ 
monary cancer. Pulmonary irritants associated 
with specific and nonspecific types of dust, chem¬ 
icals, and iiradiation, as observed in the Schnee¬ 
berg mines, also were studied between 1900 and 
1930 in an attempt to establish their relation to 
the increase in pulmonary cancer. Rostoski, 
Saupe, and Schmorl (133), in 1926, stated that 
70 per cent of the miners that developed pneumo¬ 
coniosis subsequently developed lung cancer. 
Staehelin (148) pointed out that miners else¬ 
where in the world showed no increase in the 
incidence of pneumoconiosis and pulmonary 
cancer. Rostoski (132), in 1924, noted that 


pneumoconiosis leads more frequently to tuber¬ 
culosis than to lung cancer. Uhlig (157), in 1921, 
thought that the inhalation of cobalt was really 
the cause of the lung cancer in the Schneeberg 
miners, but Heilmann (56), in 1925, thought it 
was due to the inhalation of stone dust. Ber- 
blinger (12) questioned whether nickel, cobalt, or 
arsenic was the real cause of these pulmonary 
cancers. Analyses of the lungs of the miners re¬ 
vealed calcium, magnesium, alum, silicic acid, 
chlorides, phosphates, but not a trace of arsenic, 
cobalt, bismuth, nickel, or uranium (13, 157). 
Risel (129) suggested that a gaseous arsenic com¬ 
bination resulting from fungi and oidia might 
be the cause of these pulmonary neoplasms. 
Schulte (137), after reviewing 487 cases of 
pneumoconiosis without finding one pulmonary 
carcinoma, suggested that in the Schneeberg 
mines the pulmonary cancers probably resulted 
from arsenicals coupled with the inhalation of 
large amounts of radium emanations. Others 
considered only radium emanations to be the 
cause of these neoplasms (123). Ludewig and 
Lorenser (93) found radium emanations up to 
50 Mache units per liter of air in one of the 
Schneeberg mines and Santholzer (134) found 
up to 52 Mache units per liter of air in one of 
the Jachymov mines. Katz (73), in 1927 and 
after reviewing this problem, concluded that the 
etiology of the pulmonary lesions in the Schnee¬ 
berg mines is an “unsolved problem.” 

Many other pulmonary irritants were care¬ 
fully evaluated between 1920 and 1930 as pos¬ 
sible etiologic agents for lung cancer. Hampeln 
(53), in 1923, proposed that lung cancer is a 
dust disease. Materna (99) in 1924, agreed with 
this opinion. Heilmann (56) showed that the 
pathologic changes in the lung produced by dust 
ultimately produced lung cancer. Berblinger 
(12), however, did not consider dust of itself 
a cause of lung cancer. Seyfarth (141) denied 
that any one kind of dust—street dust, metal 
dust, glass dust, or coal dust—could be held 
solely responsible for the increase in lung cancer. 
Probst (124) failed to find cancer of the lung 
more frequent in individuals such as road work¬ 
ers, drivers, policemen, chauffeurs, whose occu¬ 
pation exposed them to street dust. The obser¬ 
vation that pulmonary cancer occurred in out¬ 
door workers (33, 145) more frequently than in 
professional groups (23) emphasized an environ¬ 
mental factor to which males were exposed as 
the etiologic agent for cancer of the lung. 
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According to Probst (124), Block in a lecture 
before the Association of Swiss Road Experts in 

1924 discussed street tarring and suggested that 
it might be significant in the etiology of car¬ 
cinomas in general. Staehelin (148), however, in 

1925 could find no connection between the in¬ 
crease in the tarring of roads and the increase 
in carcinoma. Probst, in 1927, expressed a 
similar opinion. Vincent (159) thought that he 
could see a parallelism between the increase of 
cancer in general and the tarring of roads. 
Probst, in 1927, considered it questionable that 
street tarring alone had any causal relation to 
pulmonary carcinoma. Simpson (145), in 1928, 
expressed the opinion that “when one considers 
the widespread practice of tarring, the known 
potentialities of tar as an irritant factor, and the 
undue proportion of males in outdoor workers, 
it is obvious that here lies an urgent problem 
that demands scientific solution.” Simpson re¬ 
garded the rarity of lung cancer in Hong Kong 
and Singapore as due to the absence of tarred 
roads. Heilmann (56) thought that the increase 
in the frequency of lung cancer could be attri¬ 
buted to the effects of tar. Konrad and Franke 
(82) denied that the increase of the disease in 
Riga was due to either an increase in automobile 
traffic or the use of tar. 

In 1925, the automobile was brought into this 
problem of lung cancer, not only from the fact 
that it ran across tarred roads but also because 
of its exhaust gases (56). Klotz (80), in 1927, 
called attention to the fact that “the cancer 
incidence of the lungs shows a parallelism with 
the increased use of gasoline engines, but we 
have no data that these two are in any way 
related.” Probst (124) pointed out that coal tar 
fractions below 230 degrees under 1 to 2 mm. of 
Hg pressure contain little or no carcinogenic 
substance and that “the most active fractions 
were the ones between 250 and 293 degrees 
under 1 to 2 mm. of H pressure.” The exhaust 
products of carburetor motors consist chiefly of 
carbon dioxide, nitrogen, water vapor, and 
varying amounts of carbon monoxide, hydrogen, 
and methane. Tars that are obtained from petro¬ 
leum-like products exhibit an aromatic nature 
only when the decomposition temperatures are 
very high (900 degrees and above). It would 
appear that exhaust gases do not contain any 
compounds that are related to the tar constituents 
with which cancer has been produced in ex¬ 
perimental animals (124). 
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Experimental observations were begun in 1923 
and were continued for many years thereafter in 
an attempt to establish whether tars would pro¬ 
duce cancer, especially pulmonary cancers. 
Kimura (78), in 1923, claimed to have pro¬ 
duced cancer of the lung in a guinea pig follow¬ 
ing the intrabronchial insufflation of coal tar. 
Bonne (17), in 1927, injected coal tar intra- 
tracheally into 104 mice but did not observe 
any increase in lung cancer. Murphy and Sturm 
(110), in 1925, painted the skin of mice with 
coal tar and got an increase in pulmonary tumors. 
M oiler (108) and Smith (146) exposed mice to 
coal tar fumes, automobile exhaust, and gasoline 
vapors, but found no increase in the frequency 
of lung cancer. 

Specific chemicals have been suggested as the 
cause of lung cancer. Among these may be 
mentioned war gas (1). However, Hoffman (58), 
in 1929, said there was no evidence that ex¬ 
posure to irritant gases, including war gas, had 
been productive of lung cancer. Kikuth (76) 
reported a case of a pulmonary cancer in a 
chemist and suggested that chlorinated hydro¬ 
carbons could be held responsible. Certainly 
these isolated cases of lung cancer attributed to 
specific chemicals would not be a significant 
factor in the over-all increase of pulmonary can¬ 
cer. Since this fact was realized many years ago, 
other etiologic agents were diligently sought for; 
among these were smoke and chemical impuri¬ 
ties in the atmosphere (53, 56). Duguid (33), in 
1927, felt that it “must be some specific con¬ 
stituent of the pollution rather than the general 
atmospheric pollution itself that should be sus¬ 
pected, because the atmospheric conditions in 
cities are generally supposed to be improved 
since the coming into operation of the Smoke 
Abatement Acts (England), and were it simply 
a matter of a smoke-laden atmosphere, the in¬ 
cidence of thoracic tumors would be expected 
correspondingly to be on the decrease.” 

As early as the end of the nineteenth century 
Soemmering (147) suspected smoking to be asso¬ 
ciated with pulmonary cancer. At the turn of the 
century Brosch (24), apparently the first, suc¬ 
ceeded in producing malignant proliferation in 
the skin of guinea pigs by smearing the skin with 
“tobacco juice.” Geipel (44), in 1899, Seyfarth 
(141), in 1924, and Kikuth (76), in 1925, noted 
cases of lung cancer in cigar makers. In 1912, 
Adler (2) had this to say about tobacco as a 
factor in the etiology of lung cancer, “The do- 
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mestic life led by women, with their consequent 
retirement and immunity from the irritations and 
traumatisms which must be frequent in the more 
unprotected life of men (the abuse of tobacco and 
alcohol, the many trades and vocations which 
are accompanied by irritations of the respiratory 
organs, etc.) has been adduced in explanation of 
this fact.” Fahr (35), in 1923, and Seyfarth (141), 
in 1924, associated cigarette smoking with cancer 
of the lung. Fahr thought the inhalation of ciga¬ 
rette smoke, which was becoming more frequent, 
would explain the increased frequency of lung 
cancer in the male. Staehelin (148), in 1925, 
expressed the opinion that “the mere fact that 
there are more men than women smokers and 
more male than female cases of lung cancer is 
not sufficient proof of the etiologic influence of 
smoking.” Kikuth (76), in 1925, found a history 
of smoking infrequently in his cases and ex¬ 
pressed the opinion that “pulmonary carcinoma 
would have to occur much more frequently 
among those who smoke to excess before this 
could be regarded as a big factor.” Katz (73), in 
1927, noted that cancer of the lung was not 
particularly frequent in the Orient where there 
was heavy smoking. Huguenin (62), in 1928, in 
discussing the relation of smoking to cancer said, 
“Beside the fact that this argument could cause 
a smile today, no fact of investigation any longer 
supports the role of smoking or tobacco intoxi¬ 
cation.” Hoffman (58), in 1929, stated, “There 
is no definite evidence that smoking habits are a 
direct contributory cause toward malignant 
growths in the lung.” McNally (103), in 1932, 
pointed out that the increase in lung cancer 
parallels the increase in the consumption of 
cigarettes and, because of this, one is certainly 
led to believe that cigarette smoking is an im¬ 
portant factor in the increase in frequency of the 
disease. However, in 1934, Sweany said, “If 
there is any merit in this theory, it should be 
manifest in the female sex, where the increase in 
the use of cigarettes has been greater than in 
men. If, for example, the ratio of men to women 
20 years ago was 3 to 1, and now in 1932 it is 
1.5 to 1, the case is well nigh proved. So far, no 
such increase in ratios has appeared, for the sex 
ratio was and still is around 3 males to 1 female, 
similar to other malignant conditions other than 
those of sex differences. On the other hand, there 
are many patients with lung cancer who do not 
give a history of cigarette smoking at all” (153). 

Few, if any, investigators today consider 


trauma a factor in the etiology of lung cancer; 
however, as late as 1930 Wells and Cannon (167) 
reported a case of pulmonary cancer in which 
trauma was considered to be the etiology. In 
1913, Weller (164) collected 89 cases of lung 
cancer from the literature, in 3 of which the 
disease was attributed to trauma; he said, “We 
may, therefore, be certain that gross trauma is 
not an important etiological factor.” As for all 
of the proposed etiologic agents for cancer of the 
lung, there were some who supported trauma, at 
least they reported cases in which trauma had 
occurred (6, 38, 76, 119, 141, 148), and others 
who objected to the theory of trauma and lung 
cancer (8, 34). 

Heredity as a factor in the etiology of pul¬ 
monary cancer had its supporters and nonsup¬ 
porters in the interval between 1900 and 1930. 
Adler (2), in 1912, expressed the opinion that 
the incidence of malignant growths of the lung 
did not appear to be seriously affected by 
heredity. Huguenin (62), in 1927, said, “What¬ 
ever opinion one professes with regard to the 
primary cause of cancer, its pulmonary locali¬ 
zation does not seem to be the result of chance; 
hereditary changes or acquired ones govern the 
development of malignant tumors of the lung; 
such at least are the reflections which the dis¬ 
coveries of our predecessors suggest.” Weller 
(163), in 1929, voiced the conviction that hered¬ 
ity might be a significant etiologic factor in the 
production of these neoplasms. He suggested 
“the development of carcinoma of the lungs may 
be found to be due to an inheritable intrinsic 
predisposition which may be activated by a 
variety of chronic irritative factors.” Schwyter 
(139) found congenital malformations of the 
lung in the neighborhood of the growth in 6 
cases and as a result concluded that heredity or 
developmental errors might be the cause of 
pulmonary cancer. 

Although primary attention had been given 
to the etiology and frequency of lung cancer 
during the period 1900 to 1930, there also was 
an increasing number of papers discussing diag¬ 
nosis and treatment. There was a diagnostic 
procedure being investigated before 1900 (128) 
that ultimately proved to be a most valuable one 
in lung cancer. This was the demonstration of 
microscopic particles in the sputum of individuals 
with pulmonary cancer. The early investigators 
usually used fresh unstained sputum; however, in 
1910, Ballet (7) stained the smears with picro- 
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carmine. In 1913, Bezancon and de Jong (14) 
fixed the smears in a 1 per cent solution of 
chromic acid and then stained them with a 
polychrome stain. Sternberg (151), in 1923, and 
Homann (60), in 1929, suggested the technique 
of embedding the cells in paraffin and cutting 
sections. It was pointed out, however, that serial 
sections were necessary with the latter technique. 
Some investigators contended that sputum exam¬ 
ination was not practical because of cell autolysis 
(83). Typical neoplastic cells were found in the 
sputum of 13 of 25 cases by Hampeln in 1918 
(52). Brunn (26), in 1926, expressed the opinion 
that sputum should be examined thoroughly as 
several cases of carcinoma of the lung had been 
diagnosed by the finding of tumor shreds and 
cells. 

The roentgen rays, first described in 1895, 
soon were used in the diagnosis of lung cancer. 
Leo (88), in 1898, diagnosed a metastatic osteo¬ 
sarcoma in the lung with roentgen rays. Immel- 
mann (66), in 1899, pointed out that “the x-ray 
diagnosis of diseases of the lungs and of the 
pleura, among which principally pneumonia, 
gangrene, tumors, tuberculosis and pleuritis are 
capable of throwing shadows on the screen, is a 
diagnosis ‘per exclusionem’ in the true sense of 
the word.” Walsham and Beale (161), in 1900, 
in discussing skiagraphy in the diagnosis of chest 
diseases did not mention roentgen rays for the 
diagnosis of lung cancer. After discussing the 
roentgenographic findings, in 1906, in lung ab¬ 
scesses, gangrene, pneumonia, emphysema, col¬ 
lapse of the lung, effusion, pneumothorax, and 
hydrothorax, Pfahler (120), Director- of the 
Roentgen Ray Laboratory at the Medico- 
Chirurgical Hospital in Philadelphia, said, “The 
greatest field of usefulness of the roentgen rays 
in lung diseases is the study of tuberculosis.” 
Otten (113), in 1906, was the first to report the 
use of roentgen rays in the diagnosis of primary 
lung cancer and his article is accompanied by 
illustrations of the roentgenograms. 

Adler (2), in 1912, had this to say about 
roentgen rays, “It was not very long ago that 
Frankel wrote that the x-rays were of little 
service in the diagnosis of lung tumors. Since 
then the x-rays have become a most remarkable 
and efficient aid to diagnosis in general, and there 
exists the well-founded hope of their increasing 
efficiency as further improvements in the ap¬ 
paratus and advances in technique are made.” 
McMahon and Carman (102), in 1918, ex- 
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pressed the opinion that “in most instances the 
roentgen findings in primary carcinoma of the 
lungs are pathognomonic of the disease, and 
may be the first to suggest the exact nature of the 
pulmonary lesions.” Four years later Barron (8) 
stated that many authors found the roentgeno¬ 
grams either of negative value or at times mis¬ 
leading. Maclachlan (95), in 1923, likewise 
questioned the value of x-rays in the diagnosis 
of pulmonary neoplasms. Huguenin (62), in 
1927, pointed out that one might say that re¬ 
peated radioscopic examination could be a fac¬ 
tor in tumor proliferation in the lung. Although 
the discovery and increased use of the roentgen 
rays coincided with the increase in lung cancer, 
there is no proof that x-rays are a cause of can¬ 
cer, but the possibility should be recognized 
(144). 

Although therapeutic use of the roentgen rays 
had been suggested, Barron (8), in 1922, ex¬ 
pressed the opinion that thus far it was of little 
or no value in treatment. Davidson (30), in 1930, 
thought that the x-rays possessed a very definite 
value in treatment, but should be classed among 
the palliative remedies as the benefits therefrom 
were only temporary. Kerley (75), in 1928, could 
find “no reports dealing with radium therapy, 
although this would appear to be the only ra¬ 
tional method of treating the disease when it is 
seen late or when its origin is in an upper lobe 
bronchus close to vital structures. With our pres¬ 
ent knowledge of radium, it is probable that 
heavy external radiation of the chest, properly 
administered, would at least ameliorate the dis¬ 
tressing dyspnea which is so constant a feature 
of lung cancer.” Goltz (47), in 1930, said, “The 
treatment for this condition demands early diag¬ 
nosis and since carcinoma of the lungs is usually 
carcinoma of the larger bronchi, local cautery 
and possibly radium by a skillful bronchoscopist 
offers the best hope.” Among general remedies 
for lung cancer, selenium and copper were used 
according to Atkinson (5); however, he pointed 
out that the intravenous use of lead appeared 
to be a promising method of treatment. 

The technique of direct bronchoscopy, first 
described in 1898 by Killian (77), soon was 
recognized as a valuable aid in the diagnosis of 
lung cancer. Renon and his associates (127), in 
1910, recommended the use of the bronchoscope 
and the taking of biopsies from bronchial tumors. 
Adler (2), in 1912, had this to say about the 
bronchoscope, “It cannot be denied that the 
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field of bronchoscopy may be greatly extended 
by improvements in apparatus and in technique. 
It is, however, the writer’s opinion that its use¬ 
fulness in the diagnostics of lung tumors, at this 
present writing at least, is limited.” Chevalier 
Jackson (68), in 1917, removed an endothelioma 
from the right bronchus with the bronchoscope. 
Barron (8), in 1922, while speaking of bron¬ 
choscopy and pulmonary biopsy said, “Both are 
so difficult to perform that their use is not to be 
encouraged at the present time.” Maclachlan 
(95) only a year later expressed the opinion that 
bronchoscopy had proved to be one of the most 
valuable diagnostic aids as yet offered. Others 
expressed a similar opinion (91) (67). 

Sicard and Forestier (142), in 1922, intro¬ 
duced lipiodol as an aid in the diagnosis of pul¬ 
monary lesions. Its advantages and disadvan¬ 
tages were discussed in articles by Brown (25) 
and Archibald and Brown (3). 

Benda (11), in 1904, commented on the fact 
that cancer of the lung occupied a unique posi¬ 
tion, inasmuch as it was the only cancer that 
was absolutely beyond the reach of the surgeon. 
He went a step further and added that, no mat¬ 
ter what progress surgery might make, it could 
never hope to deal satisfactorily with lung can¬ 
cer, as it would always remain impossible to 
make the diagnosis early enough for any reason¬ 
able expectation of a cure by surgical interfer¬ 
ence. About 1912 Jacobaeus (69) was one of the 
first to employ thoracoscopy in the diagnosis of 
lung cancer. However, in 1930, Davidson (30) 
said that surgery had reached a stage in which 
the exploration of the chest presented difficulties 
no greater than those of opening the peritoneal 
cavity, but that thoracoscopy still had its ad¬ 
vantages. The first pneumonectomy for cancer 
of the lung apparently was performed in 1910 
by Kiimmell (85); the patient died on the sixth 
postoperative day from a septic infection of the 
operative site. Lenhartz (87), in 1910, reported 
the removal of a lobe for pulmonary cancer. 
The first successful total pneumonectomy for 
pulmonary cancer was performed in 1933 by 
Graham and Singer (49). 

In attempting to summarize the progress in 
our knowledge of cancer of the lung during the 
period from 1900 to 1930, it would seem that one 
of the most important contributions was the 
demonstration that this neoplasm was more 
frequent that it was formerly thought to be. 
Opinions, however, were divided as to whether 


this increase was real or only apparent. Many 
agents were investigated as possible causes for 
the increase in frequency of lung cancer; some 
were proved to be unlikely, while others, such 
as cigarette smoking and air pollution, were 
carefully studied after 1930. 

Significant advancements were made between 
1900 and 1930 in the diagnosis and the treat¬ 
ment of pulmonary cancer. The use of x-rays 
was more or less perfected as a diagnostic pro¬ 
cedure. Surgery was developed to such a point 
that the first successful pneumonectomy for lung 
cancer was performed in 1933. The clinical diag¬ 
nosis of this lesion greatly improved after 1900. 
By 1930 the correct diagnosis of lung cancer was 
being made in approximately 50 per cent of the 
cases by the better physicians who had access to 
the latest diagnostic facilities, such as x-rays and 
cytological examination of sputum. 

Scientific interest in cancer of the lung con¬ 
tinued to progress after 1930 with emphasis on 
its frequency, etiology, and treatment. Few dis¬ 
eases have had a more exciting history than that 
of Jung cancer. 
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THE UNIVERSITY OF TEXAS - MEDICAL BRANCH 
Galveston 


October 8, 1958 


Robert C. Hockett, Associate Scientific Director 
Tobacco Industry Research Committee 
150 East Forty Second Street 
New York 17, New York 

Dear Mr. Hockett: 


Under separate cover we are sending you 25 reprints 
on our recent article "Cancer of the Lung from 1900 to 1930." We won’t 
worry about the fact that you didn’t help with this job since I am going 
to discuss with you the possibility of assistance on a similar project. 
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co 

CA 
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CO 

to 


You may recall that I discussed with you sometime ago 
a project, that we have approximately 50 per cent completed, that involves 
the recording of all available references on cancer of the lung up to the 
present time. In our files we have approximately 12 to 15 thousand reference 
cards. We would like to get this material together and make it available to 
those who are interested in this problem. What I would like to do would be 
to list these references in alphabetical order and check out significant 
articles that deal with specific topics and designate them in specific groups. 


This will require considerable checking in the library and it 
may be necessary to check in the National Library in Washington and probably 
the library in New York. I understand the latter has a nice collection of 
books on cancer of the lung. After this material is compiled, I would be 
very happy to turn it over to the Tobacco Industry Research Committee for 
their distribution as complimentary material to those in this country and 
elsewhere wbo may find this material of value. I th ink, that the medical 
libraries in the country might be interested in receiving a copy. 


If the Tobacco Industry Research Committee would not consider 
it wise to send this out as a complimentary publication, I think we might look 
into the problem of recording it in Washington. I understand there is a place 
in Washington where such data may be filed and one who desires it may obtain 
same for a nominal fee. 


At the present time I do not have any information as to the 
cost of publishing the data. We would complete the references so that they 
could be copied, thus reducing the cost of publication. I est ima te that we 
could do this for $7500.00, that is, complete the references and get them in 
final form for subsequent printing. 


Source:https://www.industrydocuments.ucsf.edu/docs/mnpl0000 



Mr. Robert C 


Hockett 


October 8, 1958 


Do you think your group would be interested in considering 
this project? If there is any additional data you would like to have, I will 
be glad to supply same. 

In compiling these references, there is one additional 
historical study that we wish to complete - Cancer of the Lung from 1930 
to 1956. This specific study would then be considered as being supported 
by your organization. 

With kind regards. 


Yours truly. 


/s/ R.H. Rigdon, M.D. 
Professor oi Pathology 


RHR:k 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 


1003540925 




THE RESPIRATORY SYSTEM IN THE NORMAL 
WHITE PEKIN DUCK 





BY 

R. H. RIGDON 


Reprinted from Poultry Science: Vol. XXXVIII, No. 1 
January, 1959 







1003540926 




The Respiratory System in the Normal White Pekin Duck 

R. H. Rigdon 

Department of Pathology, The University of Texas Medical Branch, 

Galveston, Texas 

(Received for publication June 26, 1958) . . 


T HE observations in this paper have 
resulted from a study of neoplasms 
Induced with a carcinogenic agent in the 
respiratory tract of the white Pekin duck 
(Rigdon, 1957). The anatomical findings 
in the duck’s respiratory tract have made 
it necessary to establish the normal for 
this bird. The respiratory system in the 
white Pekin duck is similar to that in 
other birds; however, there are some in¬ 
teresting variations when compared with 
similar structures in the chicken (McLeod 
and Wagers, 1959) and in the turkey 
(Cover, 1953; Rigdon et al 1958). Some 
of these differences no doubt reflect physi¬ 
ologic functions. 

This investigation was supported by research 
grants C-1469 (C5) from the National Cancer In¬ 
stitute of the National Institutes of Health, Public 
Health Service and Tobacco Industry Research 
Committee. 


The respiratory tract in the bird has 
been studied extensively by Sappey 
(1847), Chauveau (1890), Bradley (1915), 
Locy (1916), Kaupp (1918), Gilbert 
(1939), Zietzschmann (1943), and Hazel- 
hoff (1951). Sappey in 1847 gave an excel¬ 
lent description of the respiratory ap¬ 
paratus and emphasized certain variations 
in different types of birds. A large part of 
Sappey’s monograph is devoted to a re¬ 
view of the literature, beginning with the 
observations made by Aristotle about 400 
B.C. and including those of John Hunter 
in 1774. Harvey in 1651 was the first to 
describe carefully the air sacs. Juillet in 
1911 published a treatise on the anatomi¬ 
cal, embryological, histological, and com¬ 
parative study of the bird’s lung. 

Few anatomical observations have been 
made on the respiratory tract in the duck 
(Chauveau, 1890; and McLeod and 
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Wagers, 1939); however, the mechanism air sacs during the time of the injection* 
of respiration in the duck has been studied The presence of this air interfered with 
by several investigators (Sappey, 1847; the filling of these air sacs with the latex. 
Huxley, 1913; Orr, 1913; Paton, 1913; After the feathers were partially re- 
and Dooley and Koppanyi, 1929). Me- moved from the posterior surface of the 
Leod and Wagers (1939) have an excellent body, the duck was put into a container 
discussion of the respiratory system in the with a 4 percent solution of formaldehyde 
chicken. They describe the nasal cavity, and a 4 percent solution of acetic acid, 
the infraorbital sinus and the pharynx After a few hours in this fixative more of 
and also give a detailed discussion of the the skin and feathers were removed to 
larynx. McLeod and Wagers (1939) make permit better preservation. After 24 hours 
several casual references to some of the fixation the remaining feathers and por- 
variations observed in the duck as com- tions of the wings and legs were removed, 
pared with those in the chicken. They After 5 to 7 days the muscles were care- 
note that the infraorbital sinus is larger fully dissected to demonstrate the latex in 
in its anterior part and its opening is on a the air sacs. 

lower level and somewhat larger than that A circumscribed area in the cervico- 
of the chicken. These investigators point thoracic region protrudes when pressure 
out that in the male duck “a remarkable is applied to the abdomen (Figure 1). This 
spherical bony box complicates the struc- r area recedes when the pressure is re- 
ture of the syrinx” which is called the moved. When the sternum and adjacent 
bulla lympaniformis. Another interesting ribs are removed large spaces are present 
feature in the paper of McLeod and in the thoracic and abdominal cavities. 
Wagers (1939) is the description of the These are the air sacs, 
respiratory system referable to other ana- The lungs are present on each side of 
tomic structures. the thoracic cavity. There is no muscular 

diaphragm separating the lungs from the 

DEMONSTRATION OF THE AIR SACS abdo minal viscera only a thin membrane. 

Latex* was used to inject the respira- The lungs are bound to the thoracic wall 
tory tract. The birds were sacrificed and by fibrous adhesions and small muscles 
a cannula was put into the proximal third (Figure 2-6). These structures can be 
of the trachea. The head of the duck was easily broken by blunt dissection and the 
attached to a ring-stand. A funnel filled lungs removed. The muscles are small and 
with latex was placed approximately 12 fan-shaped, extending from the ribs to 
inches above the level of the head and it the pleura and attached to the ribs along 
connected by a rubber tube to the can- a line at the margin of the lung, extending 
nula. When the latex ceased to enter, the 6 to 8 mm. over the surface of the.lungs 
trachea was ligated and the duck was re- (Figure 2-5). In the area of the apex of 
moved from the ring-stand. The tail was each lung there is a muscle attached to 
elevated over the head permitting the the pleura and the inferior surface of the 
latex to fill the air sacs in the cervical re- sternum. It measures approximately 25 
gion. The air normally present in the ab- mm. in length and 2-4 mm. in width 
dominal air sacs, when the latex entered, (Fig. 2-7). 

escaped into the cervical and clavicular The posterior inferior surface of each 
- lung is located at the anterior border of 


•Poison Rubber Co.. Garrettsville Ohio. the abdominal air sacs (Figure 3-6). The 
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esser abdominal air sac (Figure 3-6) is 
second in size to the greater abdominal 
air sac. It is located near the middle part 
of the lateral abdominal wall. The abdom¬ 
inal wall is lateral to this air sac and the 
greater abdominal air sac is medial. There 
are no diverticula from this air sac. The 
greater abdominal air sac (Figure 3-5) is 
the largest air sac in the duck, extending 
posteriorly the entire length of the ab¬ 
dominal cavity. Diverticula extend from 
the posterior superior surface of this air 
sac into the spaces about the head of the 
femur. The thoracic air sac is located at 
the inferior margin of the lung (Figure 
3-7). The clavicular and cervical air sacs 
fill the anterior portion of the thoracic 
cavity (Figures 4 and 5). Diverticula 
from the periphery of the clavicular air 
sac extend out between the adjacent mus¬ 
cles and the subcutaneous tissue (Figure 
2-4). The thoracic air sac on the right is 
larger than the corresponding air sac on 
the left (Figures 6-7). The cervical air sac 
on the right also is larger than its counter¬ 
part on the left (Figure 5). The posterior 
diverticulum is more conspicuous on the 
right cervical air sac than it is on the left. 
There is a single communication between 
the lung, the greater and the lesser ab¬ 
dominal air sacs on each side of the body. 
In the thoracic air sac there are 2 com¬ 
munications with the lung. In the clavicu¬ 


lar air sac there are 2 or 3 communica¬ 
tions with the lung. Only one communica¬ 
tion is present between the cervical air 
sac and the lung (Figure 7). There are no 
communications with each other between 
the different air sacs on a single side of 
the duck; however, the cervical air sac 
communicates with its counterpart on the 
opposite side through the cervical verte¬ 
brae and the clavicular air sac is continu¬ 
ous with its counterpart on the opposite 
side across the midline. 

There is a communication between the 
clavicular air sac and the humerus through 
the Foramen pneumalicum which is lo¬ 
cated on the medial side of the proximal 
end of this bone (Figure 8). This foramen 
measures 1.5 cm. in diameter in the adult 
duck. There are many communications 
between the clavicular air sac and the 
sternum. Sometimes latex is present in 
the ribs near their attachment to the 
sternum. The cervical air sac communi¬ 
cates directly with the cervical vertebrae. 
Apparently this latex extends down from 
the cervical and thoracic vertebrae to in¬ 
filtrate the lumbo-sacral mass (Figure 9). 
The thoracic vertebrae are diffusely in¬ 
filtrated with latex. There are small collec¬ 
tions of latex between the vertebrae on 
the anterior lateral surfaces. These col¬ 
lections are continuous with the latex 
within the vertebrae (Figure 10-2). There 
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Fig. 1. A circumscribed area is present in the cervico-thoracic area, after the feathers and skin are re¬ 
moved, that protrudes when pressure is applied to the abdomen. This area recedes when the pressure is 
removed. 

Fig. 2. Drawing of thorax of the duck to show the small muscles (6 and 7) that extend from the pleural 
surface of the lungs to the bony thorax: (1) heart (2) liver, (3) lungs, (4) sternum-posterior surface, (5) ribs, 

(6) muscles between ribs and lung, (7) muscle between apex of lung and posterior surface of sternum, (8) wall 
of lesser abdominal air sac. 

Fig. 3. Latex-filled respiratory tract of an adult white Pekin duck showing the left side: (1) trachea, (2) 
lung, (3) cervical air sac, (4) clavicular air sac, (5) greater abdominal air sac, (6) lesser abdominal air sac, 

(7) thoracic air sac. 

Fig. 4. Latex-filled cervico-thoracic area in the duck with clavicular and pectoral muscles removed: 
(1) clavicular air sac, (2) axillary diverticula from the clavicular air sac, (3) coracoid bone, (4) sternum, 
(5) humerus, (6) cervical vertebrae, (7) trachea. 
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are 2 latex-filled spaces of moderate size tering the lung parenchyma the bronchi 


on each side of the midline in the area of 
the anterior portion of the lumbo-sacral 
vertebral mass (Figure 10-1). No latex 
has been observed within the lumen of 
the femur, the coracoid or the scapula. 

OBSERVATIONS ON THE ANATOMIC 
AND HISTOLOGIC FEATURES OF 
THE RESPIRATORY TRACT 

The trachea in the duck lies between 
the external larynx that opens into the 
oral cavity and its bifurcation which is 
located within the thoracic cavity (Figure 
11). A circular cartilagenous enlargement 
is present in the male at the lower end of 
the trachea. This is the internal larynx or 
the syrinx (Figure 12-B). The external 
larynx is represented by a slit-like open¬ 
ing, the glottis located in the pharynx just 
posterior to the base of the tongue (Fig¬ 
ure 13). The wall of the trachea is sup¬ 
ported by cartilagenous rings which ossify 
during the first year of life. The trachea is 
lined by ciliated pseudostratified epi¬ 
thelium and has many mucin-secreting 
cells (Figure 14). Approximately one- 
fourth of the circumference of the trachea 
is lined by a cuboidal type of epithelium 
with no intervening mucin-secreting cells 
(Figure 15). Few lymphocytes are present 
in the fibrous tissue stroma between the 
lining epithelium and the cartilageous 
rings of the trachea. Sometimes aggre¬ 
gates of lymphocyte form small nodules 
in this stroma (Figure 16). 

The right and the left bronchus are ap¬ 
proximately 2-3 cms in length. After en- 


divide into primary, secondary, and ter¬ 
tiary or parabronchi. In some portion of 
the lung the larger bronchi are readily seen 
on the pleural surface (Figure 3-2). Some 
of the larger bronchi extend directly 
through the lung to communicate with 
the air sacs (Figure 7). The primary and 
secondary bronchi usually progressively 
decrease in size. The tertiary or para¬ 
bronchi have a more or less uniform di¬ 
ameter throughout their entire length 
(Figure 17). Some of the parabronchi 
terminate as large spaces on the pleural 
surface of the lung (Figure 18), while 
others communicate with each other. A 
parabronchus and the adjacent air capil¬ 
laries form the basic respiratory unit in 
the duck. These units usually form a 5 or 
6 sided prism (Figure 19). In our latex- 
injected specimen the air capillaries did 
not fill. 1 - ..... 1 % 

The primary and secondary bronchi are 
lined by columnar epithelial cells similar 
to those in the trachea. A narrow band of 
smooth muscle is present about the 
larger bronchi and it continues into the 
wall of the parabronchi. Muscle is also 
present about the terminal dilatations of 
the parabronchi at the periphery of the 
lung. The parabronchi (Figure 20) and the 
small air capillaries are lined by endo¬ 
thelial-like cells (Figure 21-22). The 
spaces at the surface of the lung formed 
by the parabronchi (Figure 18) are also 
lined by either cuboidal or columnar epi¬ 
thelium. The stroma about the terminal 


Fig. 5. Drawing to show the air sacs in their relation to the lungs. 

Fig. 6. Latex-filled air sacs in the duck. Anterior view with sternum and viscera removed: (1) trachea, 
(2) syrinx in male duck, (3) bronchi, (4) clavicular air sac, (5) lesser abdominal air sac right, (6) portion 
of the right greater abdominal air sac (the greater part of this sac has been removed), (7) right thoracic air 
sac, (8) small air sac on left bronchus, (9) left lesser abdominal air sac, (10) coracoid bone, (11) axillary 
diverticulum from clavicular air sac, (12) cervical air sac, left. 

Fig. 7. Latex-filled ventral bronchi showing a communication of one bronchus with cervical air sac (A) 
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parabronchi is loose connective tissue. 
Only a few fibroblasts and a small amount 
of fat are present in this area of the lung. 
Small spaces lined with endothelial-like 
cells are suggestive of lymphatic chan¬ 
nels. 

To study the blood capillaries in the 
lung, an adult bird was sacrificed and 
saline was immediately injected into the 
pulmonary artery. When the saline re¬ 
turned through the pulmonary veins free 
of red cells, India ink was injected into 
the pulmonary artery. When the ink re¬ 
turned through the pulmonary veins, the 
entire carcass was fixed immediately in 
a 4 percent solution of formaldehyde. Sec¬ 
tions of the lung were prepared by the par¬ 
affin technique for histologic study. 

There are numerous blood capillaries 
about the small air spaces in the lung of 
the duck (Figure 23). These unite to form 
small vessels within the respiratory unit 
and then pass to the interlobular spaces 
uniting with the vessels from the adja¬ 
cent lobules. Many cross sections of 
nerves are present in the histologic sec¬ 
tions of the lung. Small ganglia are also 
present. It is of interest to find in the 
osmic acid stains that all the nerve fibers 
are not myelinated. Pacinian corpuscle 
is sometimes demonstrated in the wall of 
the trachea (Figure 24). An occasional 
microscopic mass of osteoid tissue is pres¬ 
ent in the lungs. 


DISCUSSION 

There are 9 air sacs in the white Pekin 
duck; the clavicular is single while the 
cervical, thoracic, lesser and greater ab¬ 
dominal air sacs are in pairs. The number 
of air sacs in the duck corresponds with 
that given by McLeod and Wagers (1939) 
for the chicken. In the turkey, Cover 
(1953) and Rigdon et al. (1958) found only 

7 air sacs. The terminology used for the 
different air sacs in birds varies (McLeod 
and Wagers, 1939). 

In the duck, the humerus, sternum and 
vertebrae are pneumatized. The humerus 
and sternum communicate with divertic¬ 
ula from the clavicular air sac, while the 
cervical vertebrae are in direct communi¬ 
cation with the cervical air sacs. Appar¬ 
ently air diffuses from the cervical verte¬ 
brae in the duck into the other parts of 
the vertebral column. Kaupp, in 1918, 
pointed out that the cervical air sac fur¬ 
nished air to all the cervical and dorsal 
vertebrae and to all the vertebral ribs. He 
also said the air “after passing through 
the first vertebra, leaves by a lateral exit 
to enter a small air sac. From this it passes 
into the superior part of the second verte¬ 
bra escapes from this through its lower 
portion, to be received into a lateral sac 
and so on to the last dorsal vertebra.” In 
the duck the air continues from the last 
dorsal vertebra into the sacrum (Figures 

8 and 9). In the domestic fowl “the ab- 





Fig. 8. The latex has been removed from the foramen pneumaticum in the proximal end of the humerus. 
(A portion of the cortex of the humerus has been removed to show the latex-filled lumen.) A diverticulum 
from the clavicular air sac communicates with the lumen of the humerus through this foramen. 

Fig. 9. Cross sections of the thoracic vertebra and the Iumbo-sacral mass. All of these vertebrae are filled 
with latex. Apparently the air that enters the cervical vertebra diffuses downward to fill the remaining 
vertebra: (1) spinal cord, (2) latex in a thoracic vertebra (latex fills the spaces in the vertebra, however, it 
does not show too well in this photograph), (3) head of femur, (4) air sac on each side of the vertebrae. 

Fig. 10. Anterior surface of the Iumbo-sacral mass. An air pocket (1) is located on each side of the vertebra 
superior to the kidney. It extends upward to the junction of the last thoracic vertebrae with the ilium. 
Note the air pockets filled with latex (2) between each thoracic vertebra. (Diverticula from the greater 
abdominal air sac pass through the sciatic foramen (3) and end blindly around the head of the femur). 
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dominal air sacs communicate with the 
sacrum, the coccygeal vertebrae, the iliac 
bones and the femur” (Kaupp, 1918). The 
air passing to the above 3 bones, accord¬ 
ing to Kaupp (1918), comes directly from 
the suprarenal extension, while the air 
that fills the femoral cavity comes from 
the femoral extension which arises from 
the abdominal air sac. Diverticula from 
the suprarenal air spaces in the duck ex¬ 
tend through the sciatic foramen and end 
blindly around the head of the femur. 
Other diverticula extend directly from 
the greater abdominal air sac in the duck 
to the tissues around the head of the 
femur. The femur itself has been observed 
to be pneumatic in some birds (Sappey, 
1847). Foust (1952), however, did not 
find any evidence of pneumatic cavities 
in the femur of a large number of birds 
that he studied. Sappey (1847), pointed 
out that the suprarenal prolongations are 
not present in all birds. 

The bones that are always aerated in 
all birds, according to Kaupp (1918), 
“are the cervical and the dorsal vertebrae, 
the sternum, and the humeri. Those aer¬ 
ated in some birds only are the furculum, 
the scapulae, the vertebrae and the sternal 
ribs, the sacrum, the coccyx, and the fe¬ 
murs. Those that are never aerated are 
the bones of the forearm, the hand, the 
leg, and the foot. The Eustachian tubes 
furnish air to the bones of the cranium 
and to the upper jaw; while the lower jaw 
receives air from the pneumatic foramen 
situated upon each ramus behind the tym¬ 


panic articulation, and from an air cell 
which surrounds the joint. Selenka states 
that the invasion of the bones by the air 
is a late development, and that in the 
humerus this invasion occurs after the 
twenty-second day in the life of the 
chick.” 

In the chicken, McLeod and Wagers 
(1939) have described 3 groups of recur¬ 
rent bronchi, 2 of which arise from the ab¬ 
dominal air sacs and the other from the 
lateral part of the so-called anterior thor¬ 
acic air sac. In the duck, only one major 
communication was demonstrated be¬ 
tween each of the greater and lesser ab¬ 
dominal air sacs and the lungs. It is also 
of interest to *find that in the duck the 
parabronchi frequently terminate as large 
spaces on the surface of the lung. In the 
chicken, McLeod and Wagers (1939) say, 
"May we repeat that there are no blind 
ends in the bronchial system of the bird. 
The air passages are continuous and have 
numerous anastomoses.” 

Considerable confusion exists in the lit¬ 
erature concerning the presence or the ab¬ 
sence of a diaphragm in birds. McLeod 
and Wagers (1939) consider that 2 are 
present: the thoraco-abdominal and the 
pulmonary. There are thin fibrous mem¬ 
branes which may be considered as dia¬ 
phragms in the duck. There is also a thin 
membrane covering the surface of the 
lungs in the duck, which may be com¬ 
pared to the pleura in mammals. 

A number of views have been expressed 
as to the mechanism by which air circu- 
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Fig. 11. Trachea from adult female White Pekin duck showing the (1) external and (2) internal larynx’ 

Fig. 12. Bifurcation of the trachea of an adult duck: (A) female, (B) male. The internal larynx or syrinx 
in the male duck is a large cartilageous-like box called the “bulla tympaniformis.” 

Fig. 13. The external larynx in the duck is represented by a slit-like opening in the floor of the pharynx 
surrounded by the glottis: (A) base of tongue showing row of papillae. 

Fig. 14. Ciliated pseudo-stratified epithelial cells line the greater part of the trachea. Hematoxylin eosin 
stain, XI50. 
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lates through the lungs and air sacs of 
birds (Sappey, 1847; and Huxley, 1913). 
It is of considerable interest to find that 
the lungs of the white Pekin duck are 
bound to the thoracic wall by several 
small muscles. No doubt these play a sig¬ 
nificant role in respiration. 

Sturkie (1954) has reviewed the role of 
the air sacs in respiration. It has been in¬ 
teresting to find that large quantities of 
fluid (270 ml. saline within an interval of 
2 hours) may be put into the trachea of 
adult ducks and the birds show little res¬ 
piratory difficulty. Apparently this fluid 
is rapidly removed from the respiratory 
tract. The mechanism of the removal of 
fluid and particulate matter from the lung 
of the duck will be reported in a subse¬ 
quent study. The direct communication 
of some of the larger bronchi with the air 
sacs and the long, more or less uniform, 
diameter of the parabronchi frequently 
terminating in large spaces on the surface 
of the lung may be a significant factor in 
the mechanism of elimination of particu¬ 
late material from the respiratory tract of 
the duck. 

Lymphatic glands are absent in the 
duck. There are lymphatic channels in 
the lungs of birds that drain' into the 
larger lymphatics which in turn com¬ 
municate with the thoracic duct and then 
empty into the vena cava. Particulate 
material, when put into the trachea, us¬ 
ually can be demonstrated in the dilated 
parabronchi at the periphery of the lung 


and in the larger air sacs. The mechanism 
of phagocytosis in the respiratory tract 
of the duck is now being studied. 

There is nothing of particular interest 
observed in the histologic study of the 
respiratory tract in the duck. It is im¬ 
portant to know that the cilia on the epi¬ 
thelial cells in the respiratory tract de¬ 
generate rapidly following death. Care 
must be exercised in expressing an opinion 
on the significance of the absence of cilia 
from the wall of the trachea. Similarly, 
the absence of myelin on some of the 
nerve fibers in the duck might be inter¬ 
preted as a pathologic process; however, 
the frequency in which this has been ob¬ 
served in the ducks used in this study 
would indicate that normally some of the 
nerve fibers are non-myelmated. Kaupp 
(1918) has pointed out that nerves in 
domestic fowls may be divided into med- 
ullated and non-medullated. The non- 
medullated nerves “are confined to the 
grav matter and to the beginnings and 
endings of sheath axones, all the latter be¬ 
ing uncovered for a short distance after 
leaving the nerve cell body and also just 
before reaching their terminations.” 

SUMMARY 

The respiratory tract in the white 
Pekin duck has been described. It is sim¬ 
ilar to that in the chicken. There are 9 air 
sacs in the duck; a single clavicular and 4 
pairs, cervical, thoracic, and lesser and 
greater abdominal. The location of these 





Fig. 15. A portion of the wall of the trachea is lined by a cuboidal pseudo-strati tied layer of epithelial cells 
without mucin-secreting cells. Hematoxylin eosin stain, X150. 

Fig. 16. Small groups of lymphocytes occur normally in the wall of the trachea. Hematoxylin eosin stain, 
X150. 

Fig. 17. Tertiary or parabronchi in the lung of the duck filled with latex. The rough outer surface of these 
bronchi results from the failure of the latex to fill completely the surrounding air capillaries. Some of the 
parabronchi end in dilated spaces (1) on the surface. 

Fig. 18. Latex-filled spaces on the surface of the lung represent the termination of some of the parabronchi. 
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sacs is shown in the latex-injected speci¬ 
mens. The gross and histologic character¬ 
istics of the respiratory tract are described 
and illustrated. The capillaries in the 
lungs are shown in a preparation injected 
with India ink. 

Small muscles attach the lung to the 
thoracic wall in the duck. These muscles 
may be significant in respiration in the 
duck. : .V '’ ' 

The communication of some of the 
larger bronchi with air sacs and the term¬ 
ination of many of the parabronchi in 
large spaces at the periphery of the lungs 
create a reservoir for fluid and particulate 
material when put into the respiratory 
tract through the trachea. y ;- : 

Latex is a good medium to inject in- 
tracheally to demonstrate the air sacs in 
the duck. Sometimes the bones are filled 
better in one bird than in another. This 
variation may account also for some minor 
diverticula being present in one duck and 
not in another. Such differences may rep¬ 
resent only variations in ducks. 

There are no lymph nodes in the duck; 
however, lymph channels are present in 
the lung. 
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Fig. 19. A parabronchus with surrounding air capillaries: (A) parabronchus, (B) air capillaries. This is 
the basic respiratory unit in the lung of the duck. Hematoxylin eosin stain, X120. 

Fig. 20. Thin septa are present within the lumen of the parabronchi. These septa are covered by endo¬ 
thelial-like cells. Hematoxylin eosin stain, X400. 

Fig, 21. Large endothelial-like cells line the parabronchi. Hematoxylin eosin stain, XI140. ^ ^ 
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Fig. 22. The lumen of the small air capillaries in the lung also is lined by endothelial-like cells. Hema- 
toxylin eosin stain, XI 140. 

Fig. 23. Capillaries now filled with India ink surround the small air capillaries in the lung. Hematoxylin 
eosin stain, X1026. * ’ . . -v t . . • - 


Fig. 24. Pacinian corpuscle in the wall of the trachea of the duck. Hematoxylin eosin stain, X215. 









Memorandum to 

Dr. Robert C. Hockett, Associate Scientific Director 
Tobacco Industry Research Committee 
53^0 Empire State Building 
New Tork 1, New Tork 



This is in response to your memorandum of January $, requesting com¬ 
ments on Research Grant Application No. 120, Dr. Ieo G. Bigler. 

Unquestionably, the project would be well managed in the hands of 
such an outstanding roentgenologist as Dr. Rigler. 

We raise the question as to the practicability of drawing a clear 
•Hn * of demarcation between "heavy smog areas” and "smog-free 
areas". 

As laymen, we wonder if the small number of patients with carcinoma 
of the lung (10 to 20 in two years) is adequate to evaluate LDH and 
isomera8e as an index to the disease or if, again considering the 
small number of patients, the variation in intensity of the heredi¬ 
tary factor might not outweigh the environmental factors included 
in this study. 

Is there not also the question of the value of x-ray as a means of 
detecting cancer of the lung except in advance stages? 




Dr. 

Mr. 




Hanmer 

For the Sub-Committee of the 
Industry Technical Committee 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FfFTH AVENUE NEW YORK 1, N. Y. 

/./t : :,i. ;■ ‘ Saf»ri*i 

v r; AppiicafrdW fo? Research Grant 

% ermufi«r4 i, **V 
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%|S 

‘ f 1* L0O C« RIqI^Tj m*d# 

? # 2* Norman Zheutlln, M*D« 

: 1. Name of Investigator: 3. Borrought Hill, Ph.D. 

: ;• 7 . Ar.t.eipat*.! Ojrotioa of '4jr ! Howard fa jiierman i;i M.D. 


#120 ' 

k‘ : * • ' 


Date: December 6 t 1935 

> 1 


-Vtol 


of Radiol 0 gy rK Vn 1 vex$ i ty of Minnesota, on leave of absence) 2. Radiologist 
3, Research -Associate;, in; Biochemistry '■i oi. ^ju Scientific Director let ..<v«eccate 

‘ 1-3' Institution's *nd COl«?4ii«tfc * ■ 

7 o a jj„„ City of Hope Medical Center 

” ‘ ****•“ CllfornU ’ ' 


1. Director, Division of Postgraduate Medical Education & of Radiology. (Prof. 


V» ■'- 


4. Project or Subject: 


A Study of the Development of Carcinoma of the Lung in Smokers 
and Non-Smokers Subjected to the Influence of Smog. ! * 


© 

© 

CO 

CA 


?. Aflldfe’c.tti ifcqutr«;n*nt*» 1, 71C ‘.*>J <«* SHt SUwtt ’ ft'-f ; f-S', i tC f 2. $8|iOf}|k 

f t;% ^M?**U5*y TacJ^iatftP:* 12) «3*000| 4. 3. Ss^MaO 

C>1 *-#%«•** i*®* chM&eai* i2,3$\; *»rer *?V'££* gas a*d c*U . v g- 
•: V#.wv*;3*. ! ;^> «» o mobile vaiv <»s>5»lt4elig 


' 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): The increased development of . ; 

carcinoma of tho lun? In man ie felated to nf4rty ,5 factdi-s',^'brte bf whlch has been alleged to 
be heavy cigarette smoking (1,2). Patienta with carcinoma of the lung have, in large 
measure,-been found?to be ikceptionally heavy smokers as. compared with control: groups J ( 1,2)• , 
If dgarette smokingvis truly 4 major causative factor in the development''of carcinoma bf ; , 
the;lung,iit;is ,surprising that a much higher incidence* has* not been found, *strongly sug¬ 
gesting thatsther'factors aiy be intimately- involved (3),*‘-The relatively high rates of" ; 
csrcinoms of-the.lunglnurbsn* areas as compared to rural Areas' demands a'thorough’scrutiny 
of air pollution-.by’saog,^4 rw^ein • U* activity of 1 tclJ.«r*?)*C 2 svjnn«c» j«ut ; 

.'It • nay be *& -^sse-* In t^elr vmVf 

It would appear necessary, therefore, to determine the influence of a combination of en¬ 
vironmental and host- factors' such asi cigarette smokihg, v air pollution (smo#)i heredity,' 
occupation,'etc*-upon:the development of pathoses in the lung (3)« - ,?¥, ..a 

,sahaS^Mir . r-Ait- project siAta ecjMswA in Cab#>42#. way ' 

It is proposed to study carefully 10,C00 male subjects, 45 years of age or older, for a 
period of at least five years. A group will be selected with strong hereditary cancer 
histories end other similar attributes which would favor an increased incidence of carcinoma 
of the lung. The incidence of carcinoma of the lung in 4.0C0 heavy smokers (two packs or 
more a day) from the smog areas would be compared with a control group of 4.000 heavy smokers 
in smog-free areas. 1#.000 non-smokers in heavy smog areas and 1.000 non-smokers living in 
the surrounding environs of Los Angeles out of the smog area . The subjects will be selected 
from the aircraft manufacturing and other industries where the population:is stable, will¬ 
ing to cooperate, and available for study by 3 l l 'fcbM^% r %rcy. K and laboratory unit. 

Air pollution in the form of smog has been shown to have carcinogenic properties (4a) and 
the possibility of a co-carcinogenic action between smoking and smog in man (4b) .is a 

’ ! . /a / Mo ri Sran dler__ 

Busmew O'ficar or tho fn$ l ituhon 

As*ict«nt to Executive Vice ?rosidcnt and 

Source: https://www.industrydocuments.ucsflM) l 8?)?ife/iTif^l6ti ! Bo 
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R r ^i 6. Budget Plan: 
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350 FIFTH AVfHC* . ., j<$'& W&, %. N. f, 

[ Salaries ( InC * ^ S ° C * S « c *) 


,!&£ 


L ftt. 




' •** 

•U®, 

> : -->'«/v 

>- , * •• .7/' . ■ 


fe: ^V;' V,‘. • -v/i i ; S ApplicatfeP^ a , b te u Supplies 3ftt 

• . ;'...,. • , ,' • T--PermSfiSM Equit5menr'' 

'■': ^ ' t■• •.;' Overhe^<^^0^<jj) 


M20 


V 


$ 27,489 
— 9,800 
"29 ,0 00 
— 9,943 


h'\ : ?‘f* 2: f Other 

ii’ tae «• ftigittv »,&♦■•■ vv v '-'' •’.' •' 

V - ; : 2, Kosmn ZheutHn, M.0* 

I. Nam* «>f In.vertigator- 3. MfirrOUgh* Mill, Ph.D, 

7. Anticipated Duration of \York; ^ ‘ffilhlMW * 

»> Ti ,: n 1 a Si vision of \^ttfredv»'U >»*&*£ 1 


Ow* ^ccsmber. 6,— 


d*j«»t£«?n A of Rsdiolrgy, (Prof* 


rfl .'facilities and Staff Available :**f ^ Radiologist 

*U.Cit/'of Hop# Medical CenterDi vision of Research* s 27. full: time people| adequate 
laboratories and out-patient facilities, 

Y- ''■• ■' • 6 a> w City-** *»pe I f ec4.ca| Center 

>.v.» *-' -. BuaKe* Caiiit‘rni& '. •--r 


'?;> foijwcl or Staled; 


A 8%f$f of 'the' Ds^l’tqsamt of Cass-sd.n&ea of th* lung l* Sookere 
ftt^T I^Swfetiff to the f-rafl'^aca. of - ;ah»f* ■* • 


< 9. Additional Requirements: 2 . Assistant Radiologist (half time) 56,250f 2* Physician $8,500f 
3, Biochemistry Technicians (2) $8,C00| 4, Radiological Technician $4,200) 5. Expendable 
Suppllest Glassware and chemicals $2,300, x-ray film $7,000, gas and oil $500) 

6, Permanent equipment: Photofluorographlc x-ray unit (4x5) in a mobile van completely 
equipped for radiography and laboratory work $29,000 (first year only) f ■ 


r . • v 5. Detmled e?ar> cf Prc-.:<ckt » U-.*i --avers* sice if sdcii^oml space is «;esdedi.- 7i,e intf u-t yvr5 - ' • 

'oardP-jMfli'ion^Jnfprmation (Indudin^ relation-gf^ork to^thejvproie^apd othensources of^supply): 

,bq.'bi»p.vy <(l^rrtte Nuking (1,2), - Parienie-^tK:’oarcinccta of the 

c4 <Xrt of a group cf«188,079 T>ersons -interviewed ln ; 1952, :jta, incidence of cancer in,460 pe$, ' 
It 100,000 has been uncovered in heavy smokert« iThus it can t re»sonably be expected. that^ , > 
<h^n* highly selected population of <4,000.heagy issiekers: (male) ithat at lsait lO tg 20 
fv patients with -carcimwa of vthe lung, should become ..detectable by -average clinical stan- 
eaid&rds in the courselef .e two year period, v By jutwanii prescreening carefully in this i 
of group<in addition;to the predictability of the activity of lactic acid dehydrogenase and 
< isomerase it may be possible to detect additions* cases in their early subclinical state. 
It would e»0eee- aacessarv, there fore, te the influence of * en- 

vir(Thl a propo sedges ear chrwouid be isimilar to^the^^PulDonaryWeeplasm Research Project", 
oe«fepreliminary report;ef ..which:appeared ia J*A^‘>A. 157:440-444, Jan, 29, 1955, A 
i sutwcary of this project also appeared in Ca5:3-82, l*ay 1955) 

It/it to aGwiy oaxe?\iily 10,000 wale subject*., 45 years of age oaf oMof> t.or a ' 

ph*i6d pi <&% least 'five- years* A group win be seleetAd with strong heredUvry *meer 
hil^ri^a %-t.A oXl#r similar attributes whith wvsaid favor *n Increased incidence of carcirKiae 


.\ 



‘.twm the eircreft 


thrj to- csopajpate 


eft iuamifacturiftg aed 07j»3» #Tlo% 

to, 4bd available for stivSy ^y n ^ u ^ Dire i, or o f- Proifect ;j; 


Rlqler.^H^D* 3 


Proiect- }iti I^Svratory ti-nnu 
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ty ef a co-deroincgenic actioA between ivrcking ahd eax»g in man (4b) .is a 

s/ Uort Brandler _ 

1 Business Officer of the Institution 

Assistant to Executive Vice President and 
Financial Officer 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 



5. (continued) 


vital question that needs a direct approach. The incidence of carcinoma of the lung in 
the Los Angeles County General Hospital ha6 been carefully recorded by Steiner (5) and , 
may be employed for comparative purposes. It would appear that the Los Angeles County 
area is ideal for such a study because of its large variegated population, the prevalence 
of smog, and the sympathetic interest of the inhabitants toward the problem. The City 
of Hope Medical Center is located 20 miles from the center of Los Angeles, equidistant 
from areas free of or heavily saturated with smog. The status of air pollution is avail- 
able from the Air Pollution Control District. ’ i: , 

Patients will be restudled at 4 to 6 month intervals. The plants will be visited by a • ‘ 

mobile unit to take films and blood. Postero-anterior and lateral chest roentgenograms ' 
will be taken on these subjects on 4 x 5 cut film by photofluorography. Comparison ' ' 
studies will be made with a view to detecting minimal changes suggesting afeexwKi abnormali- 
. ties. Re-examination with life size (14 x 17) films will be done on all cases showing / 
abnormality. This would require approximately 60,C00 minifilms end approximately 3,000 
14 x 17 films per year. Intensive histories including hereditary, family, and social back¬ 
grounds will be obtained on all patients by a combined questionnaire and personal interview 
technic developed and employed at City of Hope Medical Center (6). Careful records of 
weight, smoking habits, etc. will be maintained. 


The lactic acid dehydrogenase (LDH) activity of the serum of all patients will be deter¬ 
mined on every other visit (7,8,9). The micro-technic permits the determination on v • ; 
finger tip blood. The lactic dehydrogenase activity has been found to be elevated in the 
sera of many patients with cancer and leukemia, but has not been raised consistently in 
Q.tb/i'c iVi'.wr*. ViWaVitffn* Vvyse hjbvti it furtii 'Vn a TtuuIoeT oi very early cases 

of cancer and leukemia. This study of a selected group of iwdiati individuals among whom ’ 
the incidence of lung cancer may be expected to be increased over the average population 
over a five year period could afford valuable data in establishing the possible predic¬ 
tive value of this enzyme determination in cancer detection. 

The S LDH technic was devised by Dr. Borroughs Hill, Research Associate in the Department 
of Biochemistry, and the laboratory and Equipment for this determination are available. 

The hexosephosphqte isomerase level in the blocd has been reported by Bodansky et al. to * 
be elevated early in neoplastic diseases (10). Determination of the isomerase level 
will be done on all patients every other visit (each eight months). Some estimation of 
its value will also thus become available. 

All patients in whom suspicious findings of pulmonary neoplasm were revealed would be 
studied more carefully for changes in pulmonary function employing the mass spectrometer 
technics developed by Tokuyasu, Coblentz, ®nd Bierman (11), Papanicolaou's smears, broncho— 
grams, planigrams, etc. in collaboration with the patient’s physician. 


Dr. Leo G. Rigler and Dr. Norman Zheutlin will supervise and assist in interpretation of 
films in an effort to detect the early development of carcinoma of the lung. Dr. Rigler 
hae had extensive experience in film screening for large Public Health Service projects 
(12,13,14), , 
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Application For Research Grant 


December 6, 1957 


Applicant* 


1. Name o 


Welter F. Hiker, Jr., M.D. 


2. Title: Professor of Ifcawsacology 

Cornell University Medical College 

A * ‘ * * * ' 

3 . Institution Hew Took State Society for Medical Research 

‘ ; & Address: ^St Seat 63 street 

.HewTeak, 0 . 7 . 

?'-Vp/ : • ■ . • \ _ ; 

•..,// 4 . Project or Subject: X aa vritiag to ask the support of the Tobacco Industry Research 

. - Cental ttee for the How York state Society for Medical. Research* X hove outlined 
< the essential points regarding our Society and its needs. X firmly believe that 
’’ our needs are haste to m ed ical research Itself and merit consideration in the smm 
• way as any other application. X hope that this vill serve as application for a 
grant-in-aid of $5*000 for a one year period. This might be categorized as equlv- 
) : alent to a small grant application, hut it is ay conviction that its significance 

is more basic, broader end equally deserving. I trust that your advisory board 
Will agree, ' ' ■- yv 

u i*'* -,tV; ,. . ! * 1 ■■ •••’ . . -■ - J • ■ ' v V ’Vv ;V *. * t ’ ■' : > '• • • ‘ - 4 \ t ■ ... v v ”> 

•:* *?•#•••• - “ .....w. v<£.;W-'-. 7 V r,.- ^ , -!<•» v ' ' ; ' ' ., v >< > , 

■ .? ■ 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

1. The Society is a nonprofit organization, of research scientists, physicians 

and laymen who©# purpose la to encourage and facilitate research, in the biological 
sciences. \-*. j, 

2. The Society uas organized in -the State of 0«r York in 1950 to cechat the 
threat of aati-viriscctlcaist legislation, vhlch if successful, voold have pre*- 
veated medical research in all the renowned university, institutional and indus¬ 
trial laboratories vithin the abate. 

3* At the time of the legislation, medical research vaa continually hampered 
by a shortage of animals for study* Oddly, the situation ia Hew York City baa net 
Improved such despite the Metcalf-Hatch Lav, simply because the institutes, hospitals 
and m edi c a l schools have not had the facilities necessary to procure end transport 
available animal* fra* A.3.P.C.A. shelters to the laboratories. In Heir York City 
ala$e last year the A.S.P.C.A. destroyed 55,603 dogs end 102,658 cats; this is re- 
gre^able when cue realises the use to vhlch many of these an-tnM-i a could have been, 
put in research and teaching. 

4* The anti-vivisectianiato have utilized the procurement and transportation 
difficulties that have faced medical science as a propaganda, veapaa. They hove aa- 
\ sorted that medical science has no need for these animals docoed. to useless destruo- 
ticax. nothing could be further from, the truth. The A.S.P.C.A., despite severe eutl- 
TivisoctioniBt criticism, has complied to the letter of the lav and has indicated 
its villingness to aid the Rev York State Society for Medical Research in its pro¬ 
posed transport function. 
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, 5* To effect the maximum benefits of the Met calf -Hatch Lear end to overcoat* the 
, procurement difficulties encountered by such Eew York City institutions «s BockefSller 
Institute, Bloan-Kettering Institute, Columbia University College of Jhyaiciaaa sod 
Surgeons, Hew York university Medical college, Albert Einstein Medical School, Cornell 
r University Medical College end the Rev York state School of Medicine and others, the 
v Bcv York State Society for Medical Research decided to assume the burden of activating 
an animal transport system* Accordingly, application van made to the United states - 
public Health Service for a grant to cover the purchase and maintenance of a vehicle 1 
. designed specifically to transport animals. The United states Public Health Service 
63V fit to improve this request and such a truck has new been constructed. It Is an ' 
ideal model of an animal transport facility., The body, on a 1^ test chassis, baa an - 
aluminum exterior and a complete stainless steel interior vith cages suited for dogs • v 
of varying alee. Approximately 75 eats and 25 dogs can be carried comfortably. She 
Interior is insulated, veil illuminated sod has arrangements for cooling, heating and 
/drainage* •. 

6. There is no doubt that the Her Took State Society for Medical Research faces 
- a critical period* If its imminent vesture fails, extremely powerful ar gu me nt s would 
be placed in the hands of the fanatical but strong minority who clamor for repeal of ) v 
the Metcalf-Hatch lav. Thus, these opponents of progress would cite medical science 
as disinterested in domestic animals as research material, if repeal occurs, the in- , 
troductioa into the itate legislature of antl-vlvisectlonist bills la certain* Shis 
latter would return us to the pre^fetcalf-Satch period when these bills had to be 
vigorously opposed annually to preserve all animal experimentation* She Hev York 
State Society for Medical Research stands watch in this respect and is dedicated to ,*</■. 
the preservation of our existing enlightened legislation. 

,v.. ■ . . < ‘ -■ ’■ .. ” ■' ■ "* . v • '. ' . 4:. 

• ’ 7* At this critical time in the Hev Task State Society for Medical Research 

function, it is essential that its truly small assets be maintained* Xn the past, ' i /.» • 

( as now, the income of the Society derives chiefly from membership dues and sporadic 
contributory help. It now needs the solid backing that is given to medical research 
/ in other forma. It is our hope that by next year, the Society will not have to seek 
further foundation support. The projected plan for the casing year is clearly a pilot 
operation; its success will be a vital advance in medical research; its failure a 
serious setback, the repercussions of which would be felt on a national scale* 5 

Specifically, “Wiese funds are requested to establish a full time Executive Se¬ 
cretary to relieve those research scientists Who have thus far maintained and oper¬ 
ated the Society on a voluntary basis* Shis fill time officer Is needed to* ‘ t' 

• r • y yy. 

a* Keep contact with legislative activity in Albany. 

b. Oversee and direct a vigorous public education program on the impor¬ 
tance end needs of medical research* 

c. Maintain public relations. * 

d* Detect and counteract anti-vivlsectiaaist attacks an medical research* 


C 


e* Maintain membership at peak level by organising nod conducting the 
annual membership drive. (Membership has declined from 950 in 1951 to 
600 in 19570 . . , 


f* Supervise the operation of the animal transport system* 


***• <. >• --v* ., v ■■- j ■; • 

. -- /■ ■/ -'i ■ ' a -, ■ 


t* v > .’fav . 

■ ‘ / rf 


• • > V- c,2. *» y* ■ * y* V3 
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; . 6. Budget Plan: 


Secretary $7,000 
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Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


Requested 


$5,000 


Total 


$5,000 




^ .. it , 


7. Anticipated Pyration W’v/ork: 0&e year far initiotioa of project (see above). 

See above 
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Ha 
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8. FaciliHes and/JStaff Available: 


nd r——^ d) j 



/ ' 9. Additional Requirements: 


c. 



' . * ,v 10. Additional Information (including relation of work to other projects and other sources of supply): K0&© 

■■■^rx -.*■ v, :■= ; • , 'v'. - ^- >. *.•;•-••• 





Si9na,Ur Vrec^r of'Proiec^^ Jr, “ 

Chalroaa, A al a al Transport Ccrasittee 

Business Officer --: 

Treasurer 

Source: https://www.industrydOcuments.ucsf.edu/docs/mntDl0000 
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Tobacco Industry Research Committee 


TIRC Grant #134R1 

Tissue Culture Association 
Dr. Hans Ris, University of 
Wisconsin, Madison, Wisconsin 




Final Report 


REPORT OF THE COURSE IN THE PRINCIPLES 
AND TECHNIQUES OF TISSUE CULTURE, i 960 


General , 

The Tissue Culture Association sponsored a summer course in "The 
Principles and Techniques of Tissue Culture" at the University of Wisconsin, 
Madison, Wisconsin, from June 20 to July 15, i 960 . Transfer of the Course from 
Denver, where it was previously located, to Madison was carried out smoothly 
thanks to the cooperation of the faculty at Denver and the administration in 
Wisconsin. In particular, we were indebted to Dr. Hans Ris of the Department 
of Zoology in the University of Wisconsin, who has acted as our Sponsor this 
year, and who has been extremely helpful in assisting us in setting up the Course 
in new surroundings. 

This year two major changes were introduced to the general arrange- ~ * 
ments. Whereas previously fifteen full-time students had been accepted and 
another fifteen places were filled by auditors, on this occasion all thirty 
participants were accepted as working members. This necessitated the purchase of 
a considerable amount of new apparatus and equipment and also placed more strain 
on the laboratory staff. In view of the increased number of working students, 
it may be desirable in future years to increase the laboratory staff. However, 
the experiment proved to be fully justified insofar as a more homogeneous teaching 
program became possible. The other major change related to the manner of 
staffing. In previous years, it had been customary to have the entire staff 
present throughout the Course. This year more Associates were invited to partici¬ 
pate for shorter periods. Thus, instead of retaining three Associates for the 
whole Course, we had a total of eight Associates, two of whom were present at any 
time. This enabled us to present the students with a greater range of authorita¬ 
tive instruction and also to bring fresh enthusiasm into the teaching each week. 


In other respects, the plan of instruction followed that established 
in previous years and constituted an intensive four-week course in the 
principles and techniques of tissue culture with particular emphasis on their 
application in research in fields of cell biology. The course of instruction 
included practice in all aspects of cell and tissue culture technique, and 
detailed consideration of the structure and function of living cells. 



Morning sessions were devoted to lectures, discussions, demonstra¬ 
tions and practical laboratory exercises. As in 1959, these were designed as 
experiments to illustrate principles of cell biology. In the afternoons, 
opportunities were available to participate in research projects, special 
studies such as time-lapse cinemicrography, optical methods, and conferences 
with staff and Visiting scientists. The evening lectures, Monday through 
Friday, were presented by members of the faculty and by a n umb er of distinguished 
guest lecturers, selected to cover most aspects of current research in cell 
biology. Copies of the laboratory schedule and a list of evening lectures are 
appended. . • 
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During the first week of the Course, emphasis was placed on "basic 
methods for tissue and organ culture, especially in morphology and experimental 
embryology. The exercises included primary explanation techniques, organ 
cultures, disaggregation and reaggregation techniques, and whole embryo culture. 

During this week, Dr. Margaret Murray and Dr. Tom Algard were present as 
Associates in charge of teaching special subjects. In the second week, cell 
culture techniques were taught. These included methods for handling cell strains v ty : ;' 
and methods for using them in quantitative studies. At the same time, ''V- ; ' • ‘• 
instruction in the application of cell cultures to cytogenetic studies and 
virology were emphasized. Dr. Frank Ruddle and Dr. Calderon Howe were present • 
as Associates during this week and took charge of instruction in their own 
special fields. During the third week, emphasis was placed on analytical methods 
applicable to tissue culture and, in particular, histochemistry and biochemistry. 

Dr. Hewson Swift conducted instruction in histochemistry, while Dr. William 
Rutter supervised instruction in biochemical methods of analysis. The final week 
of the Course dealt mainly with organizational problems and with the individual 
student's own research projects. Dr. Philip Marcus Joined the staff during this 
time to participate in these discussions. 
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Personnel 


Lists of staff members and visiting lecturers , including their 
institutional connections, are appended. . V;.- 


■•a, 


We were fortunate in having the enthusiastic cooperation of a great ^ --j 
many members of the University staff, in addition to our own personnel. In 
particular. Dean Robert Doremus extended help and advice which were greatly • • 

valued. Dr. Hans Ris, of the Department of Zoology, was the official Sponsor of 
the Course and provided liaison with the University administration. Dr. Ris also 
made arrangements for our accommodations and helped us in a great many ways. His 
enthusiastic support of this project contributed greatly to its success. We are 
also grateful to Dr. Robert Auerbach of the Zoology Department, who placed 
incubator facilities at our disposal. Throughout the Course we encouraged 
cooperation with the staff of the University of Wisconsin and the McArdle 
Laboratories and had a very friendly and profitable relationship with them. " ^_ 1 
Members of the University staff who joined in our discussions included Dr. Ris, 
Dr. Van Potter, Dr. Lardy, Dr. Auerbach, Dr. Halvorson, Dr. Szybalski, Dr. Patau, 
and Dr. Swim. 
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The selection and recruitment of students was again in the hands of 
Dr. Mary Parshley, with the aid of Dr. Margaret Murray and Dr. Calderon Howe of 
the College of Physicians and Surgeons, New York. Once more about one hundred and 
fifty letters of inquiry were handled and between seventy and eighty applications 
were submitted. Dr. Parshley has informed us that already a number of applica¬ 
tions have been received for next year's Course. 


:'-i> :• 


Students 


A list of participants is appended. These came from sixteen different 
states, and there were, in addition, three students from Great Britain, one from 
Switzerland, and one from Australia. The primary interests of the group included 
microbiology and virology (ll), biochemistry (6), embryology and morphogenesis (6), 
pathology and cancer (4), endocrinology (l), radiobiology (l), and genetics (l). 

This distribution was very similar to that in 1959# Tout it was apparent this year 
that the divisions between disciplines were becoming much less sharp.' Many of the l 

microbiologists and embryologists were in fact primarily interested in biochemical 
aspects of their fields, while in cancer research the role of viruses has become 
especially important within the past two years. 1 , 

■ ^ ?' -o'.:;;. 
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Future Plans 


During the Course its future was discussed by the Executive Council 
of the Tissue Culture Association. In view of the. continued demand, in addition 
to the warm reception and evident appreciation of our activities by faculty 
members of the University of Wisconsin, it was decided that the Tissue Culture 
Association should continue to sponsor this project for a further period of five 
years and that an agreement with the University of Wisconsin for that period 
should be sought. 

Summary 

The Tissue Culture Course was this year transferred from Denver to 
the University of Wisconsin and benefited greatly by the improved facilities 
thereby made available. It was successful in its aim of providing post-graduate 
education in cell biology by means of instruction by a highly qualified staff and 
a distinguished group of guest lecturers. The participants were once more of 
unusually high quality. Almost three times as many applications were received as 
places were available. In view of the continued demand, the Tissue Culture 
Association Executive Council has decided that this training program should be 
continued for a further five years beyond the expiry of the present period. 


FINANCIAL REPORT 

Funds were available from collection of tuition fees ($100 per 
student) and from specific grants. An outright grant of $1,900.00 was received 
from the Tobacco Industry Research Committee for the purchase of two large 
incubators at $ 950.00 each. 


It is my great pleasure to express to the Tobacco Industry Research 
Committee the deep appreciation of the Tissue Culture Association, the staff, 
and the students for its interest and the financial assistance that has been 
provided in this teaching program to investigators in cell biology. 

Respectfully submitted 

/s/ John Paxil 

John Paul, Director 
Tissue Culture Course 
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METHODS AND PRINCIPLES OF TISSUE CULTURE - STAFF - i960 




Director 


Assistant Director 


Associates 


Dr. John Paul 

HERT Tissue Culture Laboratory 
University of Glasgow 
Glasgow, Scotland 


Dr. William G. Cooper '• . i . 

Department of Anatomy 
University of Colorado Medical School 
Denver, Colorado 



First Week 


Dr. Margaret R. Murray 
Laboratory for Cell Physiology 
College of Physicians and Surgeons 
New York, New York 


Dr. Thomas Algard 
Department of Anatomy 
Stanford University 
Stanford, California 

Second Week 



Dr. Calderon Howe 
Department of Microbiology 
College of Physicians and Surgeons 
New York City, New York 


Dr. Frank Ruddle 
Department of Zoology 
University of California 
Berkeley, California 



Dr. William J. Rutter 
Department of Chemistry and 
Chemical Engineering 
University of Illinois 
Urbana, Illinois 


Dr. George 0. Gey 
Department of Surgery 
The Johns Hopkins Hospital 
Baltimore, Maryland 


Third Week 


Dr. Hewson Swift 
Department of Zoology 
University of Chicago 
Chicago, Illinois 


Fourth Week 
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Dr. Philip I. Marcus 
Department of Biophysics 
University of Colorado Medical School 
Denver, Colorado 


Laboratory Assistants Miss Marilyn Boze man 

Department of Virus and Rickettsial Diseases 
Walter Reed Army Medical Center 
Washington, D.C. 


c 


Mrs. Helena Benites 
Laboratory for Cell Physiology 
College of Physicians and Surgeons 
New York City, New York 


Miss I Withers < 

Department of Chemistry and Chemical 
Engineering _ 

University of Illinois / 

Urbana, Illinois r 
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METHODS AND PRINCIPLES OF TISSUE CULTURE - STAFF - i960 


- 2 - 


Photographic Analyst Mr. John D. Carnes 

™ M.D. Anderson Hospital 

Texas Medical Center 
Houston, Texas 

Service Assistants Miss Jane Taplick 

Mr. John Merriam 

Secretary Mrs. Sarah Hughes 

Sponsor and Adviser at the University of Wisconsin 
Dr. Hans Ris, Department of Zoology 
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METHODS AND PRINCIPLES OF TISSUE CULTURE 


PARTICIPANTS - i960 - 


Allan R. Beaudoin, Ph.D., University of Florida, Gainesville, Fla. .4 . 

Dieter M. Burger, D.V.M., Washington State College of Veterinary Medicine, Pullman, ' 
Washington ' 

Richard P. Bunge, M.D., University of Wisconsin, Madison, Wis. • 

Shu-Sing Cheng, Ph.D., University of North Carolina, Chapel Hill, N.C. >141 

Lionel Crawford, Ph.D., California Institute of Technology, Pasadena, Cal. 

William J. Culley, Ph.D., Muscatatuck State School, Indiana 7 

Donald P. Durand, Ph.D., University of Missouri, Columbia, Mo. 

Thomas Elsdale, Ph.D., University of Indiana, Bloomington, Indiana 
James L. German, M.D., Rockefeller Institute, New York City, N.Y. 

Robert E. Greefield, M.D., Nationa 1 Cancer Institute, Washington, D.C. ‘ /■ 

Robert Hadek, Ph.D., D.V.M., University of Chicago, Chicago, Ill. 

R. H. Johnson, Dip. Bact., V.V.Sc., Veterinary Service, Nigeria 
Igor Klatzo, M.D., National Institute for Neurological Diseases and Blindness, 
Washington, D.C. 

Norman W. Klein, Ph.D., University of Connecticut, Storrs, Conn. 

Dolores P. Lawlor, A.B., Delafield Hospital, New York City, N.Y. 

Hans Loeffler, M.D., Children's Hospital, Philadelphia, Pa. 1 - 

Joseph P. Lowenthal, D.Sc., Walter Reed Hospital, Washington, D.C. 

Arlan McClurkin, Ph.D., U.S. Department of Agriculture, Iowa : 4. ..... 

Joseph H. McSweeney, Ph.D., Fordham University, New York City, N.Y. , 

Ruth C. Moore, M.Sc., Cancer Institute, Melbourne, Australia 

Erich D. Ryll, M.D., M.A. Bact., Burke Army Hospital, San Antonio, Texas 

William B. Savchuck, M.D., D.D.S., Pure Food and Drug Administration, Washington, D.C 

John J. Sciarra, M.D., College of Physicians and Surgeons, New York City, N.Y. 

Vinod C. Shah, M.S., Columbia University, New York City, N.Y. 

Eric J. Simon, Ph.D., New York University, Bellevue, New York City, N.Y. 

Christopher P. Sword, Ph.D., University of Kansas, Lawrence, Kansas 

A1 Szulman, Ph.D., Boston Lying-In Hospital, Boston, Massachusetts 

Harold M. M. Tovell, M.D., College of Physicians and Surgeons, New York City, N.Y. 

Clarence J. Weinman, Ph.D., University of Florida, Gainesville, Fla. 

Pauline J. Wood, Ph.D., University of Michigan, Ann Arbor, Mich. 
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'.'• ; ' ' PROGRAM OF ACTIVITIES 

i 960 

' :t *.‘ 

V-7^;- - ; 

June 20 

vAr-’ v. .■ i' • • ...'; EVENING LECTURES 

. • . - - ■ , • . ' .... , ' . ' 

Dr. John Paul, Dept, of Biochemistry 
‘ University of Glasgow, Scotland. 

The cell and its ' • ' 

environment. 

June 21 

Dr. Keith Porter, The Rockefeller 

Institute, New York City. 

Cell ultrastructure. 

* June 22 

Dr. T. Algard, Dept, of Anatomy, 

Stanford University. 

Some aspects of hormone 
action in vitro. 

June 22 

Dr. C. M. Pomerat, Dept, of Anatomy, 

University of Texas. 

Dynamic morphology. 

June 23 

Dr. D. M. Prescott, Oak Ridge National 
Laboratory. 

The growth cycle. 

+ June 2b 

Dr. Honor B. Fell, Strangeways 

Laboratory, Cambridge, England. 

Organ culture studies. ‘ . - 

i 

: - - t 

June 27 

Dr. Margaret R. Murray, Laboratory for 

Cell Physiology, College of Physicians and 
Surgeons, New York City 

Some problems of the 
nervous system approached 
through differentiating 
cultures. 

June 28 

( 

Dr. George Yerganian, Children's Cancer 

Research Foundation, Inc., Boston. 

Chromosomes of normal 
and malignant cells of 
the Chinese hamster. 

June 29 

Dr. F. Ruddle, Dept, of Zoology, 

University of California, Berkeley. 

Chromosome variation in 

cell populations. ; 

■ ;V s p ; "' ! 

June 30 

Dr. I. Lieberman, Dept, of Microbiology, 
University of Pittsburgh 

Some aspects of cell 
nutrition. 

* July 1 

Dr. C. Howe, Dept, of Microbiology, College 
of Physicians and Surgeons, New York City 

The erythrocyte as a 
reagent. 

July 5 

Dr. Hewson Swift, Dept, of Zoology, 

University of Chicago. 

Cytcchemical studies on 
giant chromosomes. 

Juiy 6 

Dr. Richard A. Yates, E.I. DuPont de Nemours & 
Co., Wilmington, Delaware. 

Feedback control of cell 
metabolism. 

July 7 

Dr. W. J. Rutter, Dept, of Chemistry and 
Chemical Engineering, University of Illinois 

The metabolism of cell 
cultures. 

* July 8 

Dr. J. N. Davidson, Dept, of Biochemistry, 
University of Glasgow, Scotland. 

Some biochemical aspects ‘ 
of growth. 
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Program of Activities-Evening Lectures - i 960 


f 


C 


'h July 11 Dr. H. Toolan, Sloan-Kettering Institute, 
New York City. 

July 12 Dr. P. Marcus, Dept, of Biophysics, 

University of Colorado Medical School. 


Studies on tissue 
transplantation. >. 

The nature of viruses. 


July 13 Dr. William G. Cooper, Dept, of Anatomy, 
University of Colorado Medical School. 


Some aspects of the ■ , 
behavior of muscle 
tissue in culture. . v 
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TCC 


LABORATORY SCHEDULE 


June i960 


Meeting Date 


1 20 Discussion: Introduction of staff and students. 

General announcements. 

Review of Tissue Culture. 

Lab: Preparation of embryo extract. 

Dissection of chick embryo. 

_ Set up chick explants in coverslip culture (Exp, l). 

2 21 Discussion: Tissue Culture Media I. 

_Lab:_Test tube cultures (Exp. 2). _' 


3 22 Discussion: Tissue Culture Media II. 

Lab: Disaggregation of chick embryo muscle and preparation 

of replicate cultures (Exp. 3)* 

__Stain primary explants (Exp, l)._' 


4 23 Discussion: Methods for the isolation of cells and tissues. 

Lab: Set up organ cultures of skin with and without 

Vitamin A (Exp. 4). 

Set up reaggregation experiment (Exp. 5 ). 
_Add tritiated thymidine and cytidine to cultures (Exp. 3) 


24 Discussion: Organ culture and related techniques. 

Lab: Culture of whole chick embryos (Exp. 6 ). 

Transfer test tube cultures to Maximow slides (Exp.. 2). 


6 

25 

Discussion: 

Embryogenesis. 



Lab: 

Examine embryo cultures (Exp. 6). 

Inspect cultures for reaggregation (Exp. 5 ). 

7 

27 

Discussion: 

Chromosome Cytology. 



Lab: 

Phytohemagglutinin method for cytology of blood 
cells (Exp. 7)• 

Wash Maximow slides (Exp. 2). 

Change organ cultures (Exp. 4). 1003540960 



Afternoon: 

Time-lapse cinemicrography. 

8 

28 

Discussion: 

Cell Strains. . . 



Lab: 

/ 

Trypsinise HeLa. Plate out for clones (Exp. 8 ). _ ' r ,'y 
Virus titration and neutralization (Exp. 9 ). . 

Add colchicine to Maximow slides (Exp. 2 ). ' -V ; ;\ 



Afternoon: 

Time-lapse cinemicrography. - ./''oV' 







TCC 


LABORATORY SCHEDULE 


June i960 


Meeting Date 

9 29 Discussion: Aspects of Variation in Cell Populations. 

Lab: Chromosome spreading and staining (Exp. 10). 

Fix Maximow slide preparations (Exp. 2). 

Afternoon: Time-lapse cinemicrography. 


10 

30 

Discussion: 

Tissue Culture in Virology-I. ■ 



Lab: 

Stain phytohemagglutinin cultures (Exp. 7). " . 

Determine mitotic index (Exp. 2). 



Afternoon: 

Time-lapse cinemicrography. 

11 

July 1 

Discussion: 

Tissue Culture in Virology-II. 



Lab: 

Virus hemagglutination and hemadsorption (Exp. 9). 

Dulbecco plaque titration (Exp. ll). 



Afternoon: 

Time-lapse cinemicrography. 

12 

5 

Discussion: 

Histochemical methods. ' ■ 



Lab: 

Set up test-tube cultures of L cells (Exp. 12). 

Set up explants of chick mesonephros (Exp. 13). 

13 

6 

Discussion: 

Cytochemical methods. 



Lab: 

Section A - Metabolic experiment (Exp. 12). 

Section B - Histochemistry (Exp. 13). 

Section C - Tissue fractionation (Exp. 14). 

14 

7 

Discussion: 

Control of cell metabolism. 



Lab: 

Section A - Histochemistry (Exp. 13). 

Section B - Tissue fractionation (Exp. 14). 

Section C - Metabolic experiment (Exp. 12). 

15 

8 

Discussion: 

Nucleocytoplasmic relationships. 



Lab: 

Section A - Tissue fractionation (Exp. 14). 

Section B - Metabolic experiment (Exp. 12). 

Section C - Histochemistry (Exp. 13). 

16 

9 

Discussion: 

Differentiation and adaptation to environment. 

Review experiments. 



Lab: 

Examine and stain clones (Exp. 8). 


17 11 Discussion: Laboratory organization. 

Sterilization materials and apparatus. 


V ’ v .Vt4ws 
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TCC LABORATORY SCHEDULE July i960 

Meeting Date • 


18 

12 

Discussion group: 

Morphology and differentiation. 


19 

13 

Discussion group: 

Microbiology. 




Afternoon: 

Movies. 


20 

14 

Discussion group: 

Biochemistry, etc. 

■;:r •.; 



Evening: 

Graduation. 



c 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 


• /Ssleri** ' r ' ...', ; 

Application For Research Grant 
' " ';OYarKo*d 

' ■ • 'otW Travel- ■ 7‘ 
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April 29, 1955 


> Nameof Investigator^} .,/ c «v Tvo y* i~ ,j 

/ Sydney C. Bittonberg 


% Wk.wftv*«rf Sl*iF Avaitabia jHMfcnftai ^ 'itmlff 

/ Professor of Bacteriology »* A 1 *' 

/ C.U fcu*» TiA j'w icr in our 


3. Institution 


y.i thv >n 


3 ija&xjay*%d*mauctr ••I^s.-ipw h*;! the 


J y f A< j dres Uaiveraity of Southern California, Los Angeles 7, California V.rJ in 
’*.'■{&%{■ .-iVj* t-ia. ‘for % ,rxi .-’W k^. 

jUM f ) • " ,■; ' ' • 


y f- r > .f - ■ ■: , ■■•■..»•■- 

4- Project or Subject: • 

Studios oa ths zaechanlsa of bacterial Bstabolln of Bleotlna 
. ? and related compounds.a. The ultla&te goal of the project is the elucidation 
-' of the lateraedlaxy aetabollsa of nicotine oxidation. 


5 i Detailed jfjjan^f Procedure,[Use ( reye/se side^^dditionaj -spac^i^needed),^ yjurcgj 0 f supply). ' -’.:v t; ’A'ii*'- 'A 7 '■ 

i .$ Icva'iiv teat $\?tr;XkA'*t*L$ r $&!* &£' the Kbri»• rrlcotine ; 

x: It The aethod of ajn?roacb vould consist of at least a four-phase attack em- 

ploying/Initially, procedaxea ecssMoly used In metabolic studies* l { v , 

i A ■ J ’ . t ■% > ■ ■ , '. ’ ; V I*, , i f V . . . ' ■ • ; » ' f • /* . *► 

iKcv«/ ws The first phase vould involve a study of tsk the rarlous ea enrircaxaBiitaX. 
factors uhleh influenc* nicotine oaddatlcn by the particular bacterium used (under 
.* graving conditions), Including the relation to the degree of aeroblosie, tbe'pS, 

• tes^eratnre, tree# metal balances, and grovth factor requirements. The organism 
vould be subjected to variations of one faster, vhile keeping the others constant 
,; sad both the extent of growth^ and the degree of nicotine utilisation vould be 
measured* Growth vould be determined tufbldlmetrlcally, and the nicotine content 
. . would be detemined chemically by aval 1 aWt-procedures. Vah- o-c5-i4.uioA or 
■, r,i?/'V:tcq ‘4avQiv«s a * r ptfye/£ » te « pj-roji.uiiJrf ring hefcvsen viiu nitrogen ««vA the 
■•; J-.4 $i% £*M* The seeoad pehSewlll consist of sn attempt to uncover clues to the 
metabolic pathvey by use of the technique of simultaneous adaptation (Stonier, 

; 19^7)• Besting cells of the orgenlea (adopted and unadapted to nicotine) villa), 
f be presented with suspected Intermediates, and the adaptive patterns which re¬ 
sult will be correlated with a possible metabolic pathway* These studies would 
, be extended to dried cells in order to eliminate permeability as a limiting gsa 

ftCtOr* • H : 1 ■■ ’• J / * > o . yj j.l i.i «t A i-», 

' f -ftjp . -r Si^r.sture - jr^ ---- 

Teh third phase vould involve the ixf ieoiatioo of intermediates* A two¬ 
fold approach will be employed! various metabolic Inhibitors will be used,ranging 
from substances known to inactivate enzyme systems to anti-metabolites, which 
, by virtue of their ability toccopete with the substrate for the active sites, t . 

on the ensyme, would cause en accumulation of intermediates!, the second arthpd *' 
x of attacking this problem would be to subject cells to various tea Slit conditions 
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ty-h.- "AJM finea Preliminary studies la cur laboratory, using a soil ’bacterium capable 
of utilising nicotine u the sole source of carbon and nitrogen, hove Indicated that. 
they pyridine ring is oxidized during the cnidetico, of nicotine* The evidence is 
baaed upon the amount of catyg&a uptake observed during nicotine oxidation; it hna 
consistently been in exceil of that required fear the oxidation of the pyrollidine 
portion of nicotine* The organism replayed appears to be similar to those previous¬ 
ly reported in the literature (Bucherer* 19*2, 19*3* C h a m aa et al* 195* J v^guroa* 195 * 
Veda and Yaaaake.195*) In a nuntber of respects. A blue pigrasaat is produced during 
coddatieni the oxidation «£ extremely rapid; morphologically, the orgeats*, a yellow 
chrceogea, eppears to be a grea negative rod containing gma positive greaulea* Using 
simultaneous adaptation aa an analytical tool, preliminary ebservatlons have indicated 
that nicotla e ftcid and pyridine, aa such, are not metabolic Internediatets. Resting 
cells were unable to utilise either of those compounds; dried cells also shwoed the 
seme pattern*; ... 


B&alc knowledge elucidating the pathway (or pathways) of nicotine ced- 
daticn would be valuable fren several viewpoints* First, it would clarify the 
mechanism whereby a complex ring structure is handled* Secondly, it would enable 
one to determine how the utilisation of the pyrolliddne end pyridine rings compares 
with dm utilisation of other cyclic compounds* Thirdly, since the quality of to 
baeco leaves is, in part, dateminod by thSlr nicotine content, and the latter is 
greatly influenced by the nicrebial fermentations which occur during curing, it 
would be of interest to understand the chemistry of the micro-biological processes 
which occur during curing* Finally, although It dees not necessarily follow that 
the mode of nicotine utilisation by bacteria is similar to than that In noaaallan 
systems, past experience has indicated that in general, there does exist a great 
similarity in metabo li c pathways among living forms* we see no reason for excluding 
nicotine from thld goes general picture of Comparative Biochemistry* <•, w 
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Detailed Fan of Procedure (Cant'd) 


The Isolation of these lntexsedTatee would he acconplishad by the use of chrara- 
t«»§ tographic techniques as WU as^the chcalcal isolation of latenskLiataa. 

j j*,' 

She fourth phase mil he on the cell-free level* mil he die- 

rupted by varices techniques (g r ind in g* ultra-senia tn e a ta mt , freeze-thsvlng* 
and autolysis) In order to Obtain nicotine ooddstlcn by cell-free system* Zf ’ 
these attempts axe successful, then fractionation of the cnxyae systm into 
its component parts becones possible mth the final characterization and coo- / v% : 
flraaticn of each step Involved la the oxidation of nicotine* 

. ■ • '• : ; v ‘ •* '.*• -Vi'" •' •• :■ ■ ■ ..; v > >"• j v;-::' f - 

‘ fee Met h od olog y, previously outlined, has pro v en to he sueoeseful in r< 
the characterization of other caddetlve pathways, end no difficulties are sot- ■. 
cipatod except perh a p s in the proeurasent of syntheses of.possible lntenediatee* 
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•••i; !'■!*•;'. Essentf ^Eiy ^Slaqrfipgftifi't required for metabolic investigation^!! our 
T-''’laboratory. No "staff" beyond the project dirwgHtxxdixKgwtr director and the 
*-'%^ : ' technical assistance of a graduate student is required. The salary item in 
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(Originally activated 
Oct* If 1996) 


t. Name of Investigator: 

2. Title: 

3. Institution 

r & Address: 

' ' *, .V • < ' 


July 15* 1957 


Sydney C* Rittenberg 


,S&0 


Professor of Bacteriology 


University of Southern California, Los Angeles 7* California* 


4. Project or Subject: 


Tbs bacterial degradati o n, of nicotine and rel at e d co mp o u nds* 
Studies on tbs fata of tbs products of nicotine deg ra da tio n* 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): „ v . • V , ; "h. 

^ “‘"“'‘TT ■: ; Tbe pl&a of procedure 'to be 

i employed in the proposed research progress Kill be es se ntially the earns as the one 
applied to the isvesti&Alona now la progress* The successful appl ic a t i o n of the 
■ classical sethods of eazyaoLogy to the elucidation of the primary step of nicotine 
oxidation sates it likely that a stellar approach vill be successful in ve rtin g out 
the eubsagumt steps* 

As vaa la the first annual report, a crude cell-free system has been 

* Obtained that carries nicotine oxidation to the 3 u*j» level (i.e*, to a product 


aecusulating after 5 a* of oxygen bate been consumed per*» of nicotine)* The 
crude extract has been partially fractionated to give preparations that cause 
the aocisaOaticn of the first and second oxidation products and tbs first product 
bee been isolated end tentatively identified* VS have indications that the 
second product can be Isolated in a aanaer ipilar to the first, that is by 
precipitation vlth silicotungstio acid fol&oved by laa-exchange chromatography 
using tiwnesslng concentrations of potassium chloride as tbs eluting agent* •• 

Sbe goal ve have set is the isolation and identification of the second product 
and tkd* say be achieved before tbs torai nation of the ourrent g ra nt * 

The job* properties of tbs available enzyme fr act i ons are such that it Is certain 
ve can cause tbs accuwlatlaa of the %/*a oxidation product and almost certain 
that the seam can be dene for the l**£xm product vitbout further fractionation 
procedures* renewing the identification of the second step product ve propose to 
go after two products next* It is not certain nt this time whether the mam 
methods of now employed for product one and two vill be suitable for 

subsequent products since obviously the chemistry of each nmotodlng product will 
differ! consequen tly the methods to be employed will have to be ch ose n or developed 
as we go along* *' 

■ y 
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5 , Detailed Han of Procedure* (Coat'd) 




K 


"831 


For the fractionation of the crude enzyme system# ve hare only 
employed a slag!* Method «> fhr (nnann1.ua sulfate fractionation) nod area 
thin procedure hu ant been studied exhaustively * Cons e q u e nt ly# after the 
products now available have been obtained further fractionations of the oruda 
extract vUl he attempted using not only aaonolua sulfate precipitation hut - 
also other procedures already available for this purpose* Vlth complet e . 
success the first six oxidation, products could be obtained; it Is obviously ti&ftun 


h#V 


impossible however to predict hew successful ve shell be* 


y- 

Wf, 


•w ,, 


m addition to the products nos available by use of the ensyae »' 

preparation# the X*a product (s) ere also av ailable by areas of dry cell i$p*- 

oxidation* Since this product (s) results froa an extensive breakdown. of the ;Vf$* 
nicotine Molecule vlth a release of about 50 percent of the Initi a l carbon - Vj* ? 
as CGU# it (they) ff*"»** be a relatively snail M o lecu le end its i de nti fication •&.*« 


by po§er chroantegraphy sill be attempted* 


'""■M 


/41 




It Shouldalso be maticoed that ensjaes enable of carrying 
nicotine oridatlcn to levels betveca the 3 sad Xa* stags mgrt be 
obtainable free* the dry cells or from fresh cells using different Methods 
of extraction* depending on progress along the avenues now epea# atosmpU 
May be snda to Obtain the latezaedlate easyass sad thus asks possible the : 
isolation end identification of additional Molecules la the o xida t ion 

• ' ■!-* v>. j' i ' .*\ r . *' * * ' •' - 

She final logical step would be the reconstruction of n couplets '1$$ 
cell-free system capable of ooddizlng nicotine or any of the lat er aedla t es 
to the teraiaal stage of nicotine degradation* VO are not so s agacious as 
to this could be achieved vithia the sort year but la view of the 

success that the ensyoologlcal approach has had in the current program 
continued progress is anticipated* 
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<. 7. Anticipated Duration of Work: 


X yme 


'':j‘^f 6. BudgetPlcm: .'/ : v'- ; ‘ ■■'■'’..J't’-' s ' "> : _' ■ • : 'i;^ \ : ' ••'•’•'’ v *• - ”.’ -•' '•' .'.' ■ • 

V\7' : \ vi/ X; v'?7 i,7 *■. Sal ar ' es >; '■ ■ .7/,'.'■" '•'•'■ ! 'jj ’ ■ 1 _ ■ ' 

Expendable Supplies 7v.'4' ; :-/v- • __ 5*000 _' 

• v'^ifi'ivV*';''1 ? £;■''■•• • • • ‘'.f:: ■:■'-■] ■ J .'-' ; r -'.ti- v.. Permanent Equipment ! .... Xj^QQ _ 

Overhead ■ ■ • .. . .' --—-- ., 

A ; ™ - »- • 

■ •U-v -4,t • 'tr**** 1 7# 3l* 


^ , f . ; 8. Facilities and Staff Available: i v ' . 

All the equipaent required for the investigations 
A ft j is available la oar laboratory. Bo "staff beyond the project director and a 
-i m port doctoral felloe is required. The salary item la the budget is for e poet 
; doctoral fellow et full time* , 
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10. Additional Information (Including relation of work to other projects and other sources of supply): <..• v- , ! 

* f ’.!Kv$>:i& yilf ij’-'*!'^1 i V• -■••■■■,■■ ■ ^'4 • '■■> 

v -'She r e la ti o n of this problem to lcveetl^tlms of other c e nte ap a raay workers le 
j ^ difficult to assess at the present tine. To date* so investigations A**i*»g with the 
’yvitttsxaedlary aetabollsa of nicotine at the enzymatic level have bees reported la ri 
•“ P'Orn litexatur*. This eeeae strange and such investigations mould be la order la 
viev of the inereaeed p ropor t ion of the population caning into contact vith nicotine* 
Certainly its metabolic fate poses a problem possessing boss than an acadenlo interest. 

y:h On the other head* a sastoer of papers have appeared dealing vith vhat any be tenad 
vStlhn *&&*• artab oU sa * of nicotine* These papers xny be divided Into tvo classes! 

ntaed culture studies* and growth studies enplcying pure cultures. The snthodolx^y 
■- eonnoa to both these approaches has been the isolation of substances arising during 
; : growth at the expose of nicotine. Proa the cheat cal nature of these compounds* 

^ pa th w a y s were constructed based upon a logical sequence as determined by the 
'struotuxes of the eubsteaces* These results* valuable as they are* do not in 
.; ths n sslves give any due as to Vhether these compounds represent major pathways of 
degradation or are (see following page) 
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, Sydney C. Rittenberg, Ph.D. 

University of Southern California 


Report No. 5 
October 1957 - September 1958 




Studies on the Mechanism of the Bacterial 
Metabolism of Nicotine and Related Compounds 




■ Parts of the investigations conducted during 1957-58 have been 
described in the semi-annual report of June 9, 1958 and in two papers 
'' which will appear in the Journal of Biological Chemistry in January 1959. 
In addition, two papers are being prepared covering other aspects of the 
year's work. Consequently, this report will be brief, and the above men¬ 
tioned semi-annual report and papers should be considered part of this 
report. \ ssyyy- ; \- v 1 ' 1 '.;.y-y.;-T 

? V During the last half-year’s work, investigations have yielded fur-' 

' ther information on the properties of the hydroxylating enzyme, the sec¬ 
ond oxidative product, and the blue pigment. These topics will be dealt 

:v . Vith in turn. 
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Specificity of the hydroxylating enzyme *' • 

It had previously been shown that an enzyme fraction which precipl- 
' tates from a crude extract between 20 and 40 percent ammonium sulfate 
saturation, hydroxylates and oxidizes nicotine to 6-hydroxynicotine. The 
same fraction was checked for its activity on a variety of compounds 
structurally related to nicotine. Pyridine, nicotinic acid, nicotinamide, 
anabasine, and 6-hydroxy-3-succinoylpyridine were not oxidized, but nor- 
: nicotine and myosmine were oxidized with the consumption of 0.5 micromole 
: of oxygen per micromole of substrate. With myosmine, the ultraviolet 
absorption maTr-fma at 223 and 264 ml Hi ml crons changed to a single may1mum 
at 298 millimicrons as a result of oxidation. The latter absorption max¬ 
imum is characteristic of 6-hydroxymyosmine, thus leading to the conclu¬ 
sion that this compound was formed during the single step enzymatic 
oxidation. After the oxidation of nomicotine, the absorption may-i mum at 
260 millimicrons disappeared and two new maxima at 232 and 300 millimi¬ 
crons appeared. This change in the absorption spectrum is parallel to 
what occurs in the oxidation of nicotine to 6-hydroxynicotine; the 260 
millimicron peak disappearing and peaks at 232 and 295 millimicrons ap¬ 
pearing. On the basis of the observed spectral changes it can be tenta¬ 
tively concluded that 6-hydroxynoraicotine is the product of oxidation. 
However, in this instance there is no data available in the literature v: 
‘ for comparative purposes. 
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Thixs, the enzyme hydroxylates certain compounds closely related to 
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nicotine at the 6 position of the pyridine ring. It vas this finding 
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; that ultimately allowed a conclusive identification of the second oxida- 
V_ ' tive product of nicotine (see below) . Not too much can be said conasexn-' 

.% 0 '<^|K^ :i '" 4 lrig'the structural requirements of the enzyme. The hydroxylation of 
• myosmine indicates that the N-methyl group of nicotine is not a necea 




sar y structural feature. Even though pseudooxynicotine is also oxidized 
.-(see below) this does not rule out the intact pyrrolidine ring as a 
requirement since ring closure could occur prior to oxidation. 




It is^f 

also apparent that this enzyme is not related to the hydroxylating 
enzyme involved in nicotinic acid oxidation, even though in the latter' 
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case it is also the six position of the pyridine ring that is attacked. 
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product of nicotine degradation vas 6-hydroxy-N-methyl- 
Jnyosmine. Elemental analyses of the enzymatically produced product 
; indicated that it was isolated as a monohydrochloride salt. The product 
was metabolized by both resting cells and crude enzyme extracts in a man- 
*• ■' ner consistent with its role as a true intermediate in nicotine degrada- . 

. ^^fortunately, 6-hydroxy-N-methylmyosmine has not been described r ir— 
v'l-'in the literature, and no infoimation is available for comparative "V 

purposes. Thus a conclusive identification of the product by classical ,>f V ^ K ' 
'criteria is not Immediately possible. Preliminary attempts to synthesize 
6-hydroxy-N-methylmyosmine were unsuccessful; further efforts in this 

"V- 1 • direction are presently underway. Fortunately, another approach to idea- ” ’ . c 

^ . tification was possible. 
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: -''Taking advantage of the spectrum of action of the hydroxylating ” % 

enzyme, and its specificity for the six position, the oxidation of pseudo- ’'' 
oxynicotine by this enzyme was attempted. Oxidation occurred with the 
uptake of 0.5 micromole of oxygen per micromole of substrate, and yielded 
a product which, in the reaction mixture, had a single absorption peak at 
290 millimicrons under acidic conditions. Under alkaline conditions, the 
peak shifted to a new maximum at 310 millimicrons, and the ratio of the 
two absorption maxima (alkaiine/acid) was 2 . 16 . The second oxidative 
product of nicotine degradation, formed by the single step oxidation of 
6-hydroxynicotine, has identical absorption characteristics. Sin.ce it 
can be assumed, from the data presented in the previous section, that 
pseudooxynicotine was hydroxylated in the six position, the reactions 
with the two substrates can be formulated as follows: 
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6-OH-Nicotine 





Pseudooxynicotine 
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i .C-C-C-C-N-CH3 
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These data, combined with the previously available information 
establish 6-hydroxy-N-methylmyosmine (and/or its hydrated form, 6-hydrcxy- . 
pseudooxynicotine) as the second oxidative product in nicotine metabolism. 

There are some aspects of the chemistry involved that are still not dear. 
i. It is not known whether the hydrolytic step shown in the reaction sequence 
is an enzymatic one or not. It is possible that 6-hydroxy-N-methylmyosmine 
and 6-hydroxypseudoooxynicotine are in spontaneous equilibrium under phy- 
Biological conditions and that the acid base shift in ultraviolet absorp- 
tion is due to the interconversion of the open and closed forms. 
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The blue pigment ••• * .< v/f-••. v -v : • 1 

. , if the k5-60 percent ammonium sulfate enzyme fraction is allowed to •. 
act on 6-hydroxymethylmyosmine in the presence of methylene blue or bril- 
llant cresyl blue, oxygen is consumed and the substrate disappears. This ; 
disappearance is accompanied by the appearance of a new absorption maxi- 
mum at 353 millimicrons. Under the same conditions, but in the absence 
of dye, no detectable oxygen uptake occurs, and a blue pigment that is 
apparently identical to the pigment formed during the growth of the bac- 
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terlum on nicotine appears in the reaction mixture. No pigment is formed 
when the same reaction mixture is incubated under anaerobic conditions. 

'Thus oxygen appears necessary for pigment formation although it does not 
/■appear to be consumed during the reaction. '• 

iv ‘ In order to study this phenomenon further, an effort was made to ; 
obtain a quantitative measure of pigment formation. Using pure, crystal- .-, v "' 
line 6-hydroxynicotine as the substrate and the 14 - 5-60 fraction as the V :Y*1- !''■■■ 

enzymatic material, reactions were run in the absence of dye over a range /’'v 

of substrate concentrations between 0.01 and 0.04 micromoles per two ml. . 

Production of pigment was followed spectrophotometrically by measuring 

absorbance at 600 millimicrons. When absorbance reached a maximum and -r'W- 

then remained constant with time, it was assumed that the substrate had V-Iv 

been completely consumed. This was confirmed by failure to detect 6- ';*• “>!. 

hydroxynicotine or 6-hydroxymethylmyosmine spectrophotometrically in such & 

• reaction mixtures. Assuming a quantitative conversion of substrate to 
pigment, a molar extinction coefficient for the latter was calculated and 
used to determine the amount of pigment formed in other experiments. On £*$$$ 

the basis of several such experiments, the following information was , • /, 
obtained: • ■. • '"V'/v V 


(1) the pigment has a very high molar extinction coefficient, of the 
order of 5300 * This means that very intensely colored solutions can re¬ 
sult from minute quantities of pigment. 

(2) the rate of pigment formation, under conditions where substrate 
was not completely consumed during the course of the experiment, decreased 
markedly with time. For example, starting with 2.6 micromoles of 6- 
hydroxy-methylmyosmine, only O.36 micromole of pigment was formed in two s .,PWSi 
hours using 2*5 mg. enzyme protein. From such results, it was apparent 

•that conventional manometric techniques are not sufficiently sensitive to 
determine whether oxygen is consumed during pigment formation. If one'".^^^ 
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assumes that one-half micromole of oxygen is taken up per micromole of 
substrate converted to pigment, then a total of only 4 microliters of 
oxygen -would have been used under the conditions of the experiment 
described. This -would not be detectable with the conventional Warburg 
apparatus and no instrument of greater sensitivity is available to us. 

In another series of experiments, the rate of pigment formation was 
compared in reaction mixtures incubated anaerobically previous to expo¬ 
sure to air with mixtures shaken in air from the start. It was found 
that an anaerobic incubation resulted in a more rapid rate of pigment 
formation once air was introduced. Further, although no pigment was 
formed anaerobically, a new compound that differed from 6-hydroxymethyl- 
myosmine and the third oxidative product of nicotine was detected chrom- 
atograph!cally and spectrophotometrically. These data show that one or 
more intermediates exist between 6-hydroxymethylmyosmine and pigment, 
and are consistent with the previously postulated intermediate described 
as compound X in the sfcmi-annual report. It is possible that this 
anaerobic step is the hydrolytic removal of methylamine from the molecule. 
This hypothesis is being investigated currently, concomitant with the 
studies on the third oxidative product. 

Attempts to isolate the pigment in pure form have not succeeded. 
Analyses on the best two samples so far obtained shoved that the product 
as isolated was grossly contaminated with inorganic materials. We are 
continuing our efforts to obtain a pure product. •••.,; 

Once formed the pigment was found to be metabolically inert. Thus 
vhen pigment formation from second product was allowed to occur in the 
absence of dye and then dye was tipped into the system to allow oxi¬ 
dation of residual substrate, the amount of pigment remaining at the end 
of oxidation was unalterated. 

" Speculations on the chemical nature of the pigment are premature and 
the complete elucidation of its structure is probably beyond the 3cepe of 
this investigation. It does appear to us however that the pigment must 
be at least a dimer of some base unit .derived from 6-hydroxymethylmyosmine 
since no simple alteration of the second product either by the addition 
of water or by the uptake of a small amount of oxygen can be conceived 
that would yield such an intensely pigmented compound. Our data do show 
clearly, however, two points of importance in the relation of pigment 
formation to nicotine metabolism: the pigment is formed between the 
second and third oxidative step; and that it is a side product and not an 
intermediate in nicotine degradation. 
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Our studies on the Bacterial oxidation of nicotine have Been supported 
By a series of grants from the TIRC since Oct. 1, 1956. The detailed plan of 
procedure and results obtained have Been presented to the Committee in previous 
grant applications, in semiannual and annual reports, and in a series of articles 
in the Journal of Biological Chemistry. In general, we expect to continue our 
investigations along the lines previously followed. Specifically, during the 
remaining months of the current grant and in the following year, we expect 
(l) to complete the identification of the Blue pigment, (2) to isolate and 'fi 
1 identify Uth and 5th product, and (3) to survey By the simultaneous adaptation_ 

- technique a group of 10-15 nicotine-oxidizing Bacteria to determine if the /■£'^0? 
, metabolic pathway of the Bacterium we are studying is common to most or all 
nicotine-oxidizing Bacteria. The Background for the above goals was given in the 
last semi-annual report and will not Be repeated here. 
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From the evidence already available it seems almost certain that Both >i£;v'i|, 

the pyridine and pyrrolidine rings have Been opened By the end of the 5th step. A ; 
reasonable guess is that a molecule like the following exists at this stage: 

hocc-CH 2-co-cH-co -CH2-CH2-CHo- nh- cHo • •' ‘ •''' 

conh 2 J 

The position chosen for the amide and carbonyl group on what was the pyridine • 

ring may not Be correct. However, it is clear that labile sites must exist and .. .iSTiw 41 - 
fvirther oxidative steps should result in rapid fragmentation of the chain, forming 
small molecules like methylamine, malonate, succinate, acetate. Butyrate and if; 

, ’ propionate. Since the metabolic pathways of such compounds are reasonably 'well 
known, our original goal would Be achieved as soon as the fragments of further Wj||i 
oxidation are identified as to nature and carbons of origin. -;; ’ •' If. 
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"■i Assuming the rate of progress during the first year is as estimated- 

above, our second year's work would be concerned with the study of the "fragments." 

At this point it may prove necessary to work with C-l 4 labeled nicotine in order 
to pinpoint the fate of the individual carbons in the nicotine molecule. Since this ,|i, 
could involve the synthesis of specifically labeled nicotine, the proposed 
materials budget for the second year has been increased. Having somewhat under-""'4^*^’ 
estimated the time factor in previous grant requests, I hesitate to state where 
should be at the end of the two years proposed. I feel however that we should be 
fairly near to the overall completion of the project. 


6. Budget Plan: ■''ir'. 1 
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Expendable Supplies 
Permanent Equipment 

i|'Overhead (8^b) 

| '. ■ " ; Other (Travel) 

Total 
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7 » Anticipated Duration of Work: 

1 . Two years to complete the work outlined, 

to complete the project as originally conceived. 


'' 1st y r. ‘ " • 2nd yr. ’ 
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1,000. ' 2,000. 
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Staff: Dr. S. C. Ritteriberg, Professor of Bacteriology, Director 

Dr. S. H. Richardson, Research Associate, full time at $ 6,000 
per year. Dr. Richardson has worked on this project for two 
years and has just completed all requirements for his Ph.D. 
degree. .. 

Mr. R. Gherna, Research Assistant, approximately half time at 
$ 2 ,k 00 per year. Mr. Gherna has worked for two summers on this 
project as an undergraduate assistant. He will start work 


toward his M.A. degree in Sept. i960. 
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II. THE ISOLATION OF THE FIRST OXIDATIVE PRODUCT AND ITS 

IDENTIFICATION AS (l)-6-HYDROXYNICOTINE* * 

. ; - L. I. HoCHSTEINf AND SYDNEY C. RlTTENBERG ^ 
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f , It has been previously shown (1) that cell-free extracts from a 
^^ 7 ;soil bacterium, P-34, oxidize nicotine with the consumption of 
7$ N ; 0.5 jLtmole of oxygen per M^ole of nicotine, producing a compound 
which possesses a characteristic ultraviolet absorption spectrum. 
Preliminary data suggested that this compound was either a 2- 
>/.; or 6-pyridone derivative of nicotine. This paper presents 
evidence which indicates that this compound is the first oxidative 
• - product of nicotine degradation and is indeed (l)-6-hydroxy- 
:, --Be nicotine (6-OHN)A ^ V . 7 . . 

' A - B : -•%?.7. •• 

. EXPERIMENTAL 

. ■ The conditions of growth and the preparation and fractiona- 

• " tion of cell-free extracts have been described previously (1). 

2-OHN was synthesized from nicotine according to the 

methods of Chicababin and Kirssanow (2) and Wada (3). 
Samples of 2-OHN! and 6-OHN were obtained as gifts through 
the generosity of Dr. E. Wada, Central Research Institute, 
Japan Monopoly Corporation, Tokyo, Japan. 

Infrared spectra were determined with a Perkin-Elmer model 
137 Infracord double beam spectrophotometer. The sample 
was made up in potassium bromide by mixing 1 part of sample 
with 100 parts of anhydrous potassium bromide. The mixture 
was agitated for 2 minutes in a Wig-L-Bug amalgamator, 3 and 
the resulting powder was compressed at 18,000 pounds/sq. in. 

■ " in a vacuum. ~ . 

Ultraviolet spectrophotometry, paper chromatography, and 
manometry were carried out as previously described (1). Melt- 
- ing point determinations were made in sealed capillary tubes 
and were uncorrected. Optical rotations were determined in a 
Rudolph High Precision Polarimeter, model 80. 


Isolation of First Oxidative Product from Enzymatic Reaction 
Mixtures —2000 ^moles of nicotine (324 mg.), 10 ^ moles of 
methylene blue, 490 /xmoles of potassium phosphate buffer, pH 
7, and the 20 to 40 fraction were incubated in an Erlenmeyer 

♦This work was supported by a grant from the Tobacco In- 
• dustry Research Committee. 

, \ f Present address, Department of Medical Microbiology, Uni- 
;• vB:: versity of Southern California School of Medicine, Los Angeles, 
California. 77777 . v-v.; . -••/•.••• . 

: ^^^' x The abbreviations used are: 2-OHN, 2-hydroxy nicotine; 
6-OHN, 6-hydroxynicotine; STA, silicotungstic acid. 

1 Manufactured by Crescent Dental Manufacturing Company, 
;. Chicago, Illinois. r.y. 




flask in a total volume of 20 ml. The flask, attached to 
mercury manometer, was placed on a rotary shaker and in- 
cubated at 30°. •-[ *, 7 '• : 7 

When oxygen consumption approached 0.5 pmole of oxygen 
per ^mole of nicotine, 2 volumes of 0.1 n HC1 were added to “ 
the reaction mixture and the precipitated protein was removed 
by centrifugation. The acidified solution was treated with an r.-.-y 
excess of Dowex 50 in the acid form until the supernatant solU- 
tion failed to give a precipitate with STA. The resin was 
centrifuged, washed with 0.1 n HC1, and suspended in 0.1 m y" 
KC1. The resin was removed by centrifugation, the eltiate was 
saved, and the resin was suspended in fresh 0.1 m KC1 and again 
centrifuged. The combined eluates were evaporated to dryness * 
at reduced pressure to yield a yellowish residue. This was By 
exhaustively extracted with several portions of boiling Skelly- Vn 
solve B and the solvent fractions were combined and partially 
evaporated. Crystallization was permitted to occur at room y. 
temperature yielding an amorphous solid having a yellowish 
tinge. A second crystallization yielded a material w'hich 
melted at 109^-119°. After treatment with Nbrit A, recrystal- 
lization from boiling Skellysolve B yielded a white crystalline 
material wdiich melted at 120-122° (yield, 144 mg.), y.*., • • ; : 

Isolation of First Product from Growth Medium —During'growth ''$&*> = 
of P-34 in a nicotine-yeast extract-mineral salts medium, a 7 
product accumulated whose absorption spectrum was similar to \ 
the substance produced by the 20 to 40 fraction. Preliminary 
studies indicated that the accumulation was maximum after 36 y 
hours of growth and that it was accompanied by the formation r 
of a greenish fluorescent pigment (4)i y 

In order to isolate the product * 28 h of the growth medium ‘ 
were distributed in 7-1. lots and incubated: as previously de- T V 

scribed. After 36 hours of growth, the cells w r ere collected in a. ; 
Sharpies centrifuge and the greenish supernatant fluid was 
acidified to pH 2 with concentrated HC1 and: treated with STA 
to precipitate the product* An aqueous neutral solution of the • 
product was obtained from the STA salt by following the pro- 'By 
cedure of Frankenburg et al . (5). This solution was evaporated 
to dryness and treated with Skellysolve B as previously de- ' 
scribed. After 3 recrystallizations from Skellysolve B, 8 gm. of’ 
a white crystalline material were obtained (imp. 121-121.5°). 

Metabolic Behavior of Product -Nicotine-grown resting cells 
oxidized the isolated product and nicotine at the same rate (Fig. 

1). At the cessation of oxidation the consumption of oxygen in^Xy* 
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the case of the product was 0.5 praole of oxygen per /xmole of 
substrate less than in the case of nicotine.* /' ■ r 

Crude extracts oxidised nicotine and the product at the same 
initial rate (Fig. 2). In the case of nicotine oxidation, the rate 
y of oxygen uptake changed after the consumption of 1 /xmole of 
oxygen per pinole of nicotine. The rate of product oxidation 
- changed after the consumption of 0.5 pinole of oxygen per 
#iinole of substrate. After these changes in rates, the rates of 
oxygen consumption for nicotine and product oxidation were 
essentially the same. The product was not oxidized by the 20 
> v to 40 fraction which oxidized nicotine only to the 0.5 /imole 
level (1): With the product as substrate, the 40 to 60 fraction 
1 (which oxidizes nicotine only to the 1 /unole level) and the crude 
“ extract consumed the same amount of oxygen at the cessation 
of oxidation and at the first change in rate respectively (Table I). 

/ r The stoichiometry of oxygen consumption by resting cells as 
" well as the stoichiometry and rate of oxygen consumption by 
various cell-free extracts indicate that the product is an inter¬ 
mediate in nicotine degradation and not a product of a side 
reaction. 

Properties of Product —The products isolated from enzymatic 
reaction mixtures and growth medium were judged to be identical 
by the following criteria: identity of ultraviolet absorption 
i; spectra; similarity of melting points; no significant depression 
on mixed melting point determinations; and identical behavior 
during chromatography (Table II). ; :> 

The product did not give rise to a ehromogenic compound 
' when treated with cyanogen bromide and 0-naphthylamine 
according to the method of McCormick and Smith (6). The 
presence of a hydroxyli group was indicated by the formation of 
a deep burgundy color with ceric nitrate (7). Upon standing, 
the color faded. That this functional! group was a pyridone 
seemed probable from the nature of the ferric chloride reaction. 
The product reacted with ferric chloride under acid conditions 
(in 0.2 n HC1), but not under neutral conditions, giving rise to 
an orange-red color, a behavior typical of pyridones (8). 

An elemental analysis gave 4 the following results: 

C10H14N2O ■- : • . '■ *« :l * 

Calculated: C 67.42, H 7.86, N 15.73 

- T Found: C 67.46, H 8.00, ,N 15.62 > 

The product was optically active, exhibiting an (t*)i> of —54.8° 
in aqueous solutions. 

Although the melting point of the product was similar to the 
reported! melting point of 2-OHN (9), comparison of the product 
with synthetic samples of 2-0HN indicated that the substances 
were not identical. The ultraviolet absorption spectra of 2- 
OHN and the product differed significantly. The absorption 
maxima of 2-OHN were located at 228 and 303 m/i while those 
of the product were located at 232 and 295 m/i (Fig. 3). Fur¬ 
thermore, the A 2 S 2 / 29 & for 2-OHN was considerably lower than 
that for the biological product. 2-OHN failed to give rise to 
ehromogenic compounds when treated with either ceric nitrate 
or acidic ferric chloride. The picrate derivative of 2-OHN 
melted some 30° higher than did the corresponding derivative of 

* The product was assumed to be a hydroxy nicotine, molecular 
weight 178, for this calculation. . > ? f 

v: 4 The analysis was performed by Dr. A. Elek, Elek Micro Ana¬ 
lytical Laboratories, Los Angeles, California. > 
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Fig. 1. The oxidation of nicotine and the first oxidative product 
by nicotine-grown resting cells. Experimental conditions: 3.8 >5.- 

Mmoles of nicotine, 3.5 mmoles of product, 70 Mmoles of potassium a 
phosphate buffer, pH 7, 0.25 ml. of a resting cell suspension. - rV ‘- v 
Total volume 2.0 ml., gas phase air, 30°. ,v~ L..;..-; 
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Fig. 2. The oxidation of nicotine and the first oxidative product ;ir.- 

by a crude extract. Experimental conditions: 20 Mmoles of nico- ^ ‘ 

tinej lSjumoles product, 102 Mmoles of potassium phosphate buffer, 
pH 7,1.25Mmoles of methylene blue, and 17.5 mg. of crude extract. 

Total volume, 2.0 ml., gas phase air, 30°. ’ -■ • v . 

*:• .rr 

the biological prodtict (Table II). 2-OHN did not prove to be 
metabolically active. Crude extracts which oxidized nicotine 
beyond the oxidation level of the biological product did not 
oxidize 2-OHN. Finally, and most significantly, the infrared 
spectra of the two compounds were markedly different!. The 
absorption spectrum of 2-OHN exhibited a pronounced band at 
approximately 13 p whereas the absorption spectrum of the - 
biological product lacked this feature (Fig. 4). ’ V.**- 

On the other hand, several properties exhibited by synthetic 
6-OHN suggested that it might be identical to the ihetabolic 
product. Its ultraviolet absorption spectrum was essentially 
identical to that of the metabolic product (Fig. 3). The A,*,,*/ 
of both compounds was in good agreement. Authentic 6-OHN, 
reacted with ceric nitrate and ferric chloride in a manner identical" 
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Isolation and Identification of (1 ) -6-Hxjdtoxynicot ine. II 
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Table I 

Oxidation of nicotine and first product by various cell free 
extracts 

Experimental conditions: 19 mmoles of 6-OHN (enzymatic 
product), 20 /xmoles of nicotine, 102/imolesof potassium phosphate 
buffer, pH 7, 1.25 mmoles of methylene blue, 17.5 mg. of crude 
extract, 7.5 mg. of 20 to 40 fraction, 14.5 mg. of 40 to 60 fraction. 
Total volume 2.0 ml., gas phase air, 30°. 


■\ . . y 

Enzyme fraction 

M 

jiMoles of oxygen consumed per Mmole of substrate* 

. ,v- Substrate ; i 

Theoretical for the 
first oxidative 
product 

Nicotine 

Product 

Crude 

1.09 

0.41 

0.5 

20 to 40 

0.48 

0 

0 

40 to 60 

1.05 

1 - 

0.43 

0.5 


v * For the crude extract, the oxygen consumption reported is to 
the first change of rate; all other values represent oxygen con¬ 
sumption at the cessation of oxidation. 


Ill): This would indicate that crude extracts contain an 
enzyme capable of raoemizing 6-OHN. «.. ; • . . , 

At the cessation of oxidation of the biological product by the 
40 to 60 fraction, the absorption spectrum of the reaction mix¬ 
ture changed. The absorption maximum at 232 mp disappeared . 

and the maximum at 295 mp shifted 1 to 290 m/i. Thus the 
change in absorption was similar to that observed in reaction & 
mixtures in which crude extracts had oxidized nicotine with the 
consumption of 1 pmote of oxygen per //mole of nicotine prior to 
the change in oxidative rate (1). : 

-> . 1 

. ^ . i, DISCUSSION '*=/; ’ " 

The characterization of the first oxidative product of nicotine 
degradation by strain P-34 as (l)-6-OHN confirms, at least in 
part, the earlier report of Frankenburg and Vaitekunas (10) who 
isolated 6-OHN during the fermentation of nicotine by a tobacco ^ 
seed infusion. The product isolated by these workers was ap-" * 
parently a racemic mixture as judged by the reported melting 

point of their compound and its failure to depress the melting 

- - 


[ ' Table II 

Properties of biological product and synthetic 2- and 6-OHN 


■V • • • ■ Property . 

, ' Biological products 

Synthetic products v *7 

Growth medium 

Enzymatic reaction 

2-0 HN 

6 -OHN c, ;t 


120-122° 

V121.5-122° - 

121-123° 

103-105° 

Mixed melting point... 

Melting point of picrate.. 

119.5- 

164.5-165 8 

- 1 

V 

Sri 

CM 

% 196-198° (9) 

. 

221-222° (2) 

Ultraviolet absorption maximum in 
O.InHCI..... 

232 m/i 

232 m/i 

228 m/i 

•' -9 

232 m/i ’ ■ • 


295 m/i 

295 m/i 

303 m/i 

295 m/i ^ 

*« (in 0.1 N HC1) .... ... 

12250 

5750 


7000 

7600 

12300 

5650 

•. •. * • * ... *.. 

■' 2.13 

2.17 

0.92 

2.18 

Rr ------- 

0.12-0.13 

0.13-0.15 

0.19 


Color with acid ferric chloride ... 

Orange-red 

Orange-red 

No reaction 

Orange-red 

Color with ceric nitrate-- 

Burgundy with fad¬ 
ing 

Burgundy with fad¬ 
ing ; 

No reaction 

Burgundy with fad¬ 
ing 






C 

■m 




r to the biological product. Furthermore, the infrared spectra 
of both compounds were in excellent agreement (Fig. 4). Finally, 
synthetic 6-OHN proved to be metabolically active. Nicotine- 
grown resting cells and crude extracts oxidized synthetic 6-OHN 
in a manner which suggested that it was indeed an intermediate 
of nicotine degradation 

^ However, synthetic 6-OHN and its picrate derivative possessed 
melting points which differed significantly from those of the 
biological product and its picrate. The melting points of the 
free bases differed by some 19° whereas the melting points of 
the picrate derivatives differed by some 60° (Table II). Since 
the synthesis of 6-OHN from nicotine leads to the formation of 
a racemic mixture (2), the disparity of the melting points was 
ascribed to the comparison of a racemic mixture with a levorota- 
tory enantiomorph and thus was not considered significant. 
£.:,With use of the 40 to 60 fraction, the net oxygen uptake with 
the racemic, synthetic product as the substrate was one-half of 
~that with the biological product. However the crude extract 
■> - oxidized both materials with the same oxygen uptake (Table 


point of a synthetic sample of 6-OHN. Whether racemization - 
occurred as a consequence of their isolation procedure or was due 
to enzymatic action is difficult to assess because of the com¬ 
plexity of the environmental conditions which were employed 
as well as the failure of these workers to describe their isolation 
procedure. In view of the isolation of 6-OHM and other com¬ 
pounds from fermentation mixtures, these authors postulated 3 ' 

pathways for the bacterial degradation of nicotine: the “pyridine ^ 
pathway,” in which 6-OHN is the first oxidative product; and 
the “pyrrolidine pathway,” which in reality consisted of two T 

pathways which diverged after the formation of 7 -keto- 7 ^( 3 - - 

pyridyl) butyric acid, in which pseudo-oxynicotine was pro- 
posed as the first product. , 'J!: 

Wada (3), who investigated the oxidation of nicotine by a ' ^ 
group of soil bacteria, isolated and identified a series of com- 
pounds from the spent growth medium. He proposed that 
nicotine degradation is initiated at the pyrrolidine ring to yield 
Y-methylmyosmine as its hydrated species, pseudo-oxynicotine. 
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Fig. 3. The ultraviolet absorption spectra of the first oxidative 
product and synthetic 2-OHN and 6-OHN. A , first oxidative 
product (12.4 tig.); B, synthetic 6-OHN (10.4 /ig.)!; C 9 synthetic 
2-OHN (12.2 /ig,). The absorption spectra was made in 0.1 N 
HC1. 


myosmine. Preliminary evidence indicates that strain P-34 
further degrades 6-OHN by a dehydrogenation of the pyr¬ 
rolidine ring to yield 6-hydroxy-N-methylmyosmine, the meth¬ 
ylated analogue of 6-hydroxymyosmine. Thus P-34, unlike the 
organisms studied by Wada, appears to degrade nicotine by a 
pathway similar to the pathway of nornicotine degradation 
suggested by Wada. , • 

The degradation of nicotine by Corynebacterium nicotinovorum 
has been reported to yield .V-methyl-2-(3-pyridyl)-l-pyrrol Hum 
hydroxide and N'-methyl-2-(3-pyridyl)-l ,2-pyrrollium hydroxide 
(11). The reported ultraviolet absorption spectrum of the 
former compound is in remarkable agreement with the spectrum 
exhibited by 6-OHN. The latter compound possesses an 
absorption spectrum essentially the same as the specthim ex¬ 
hibited by our reaction mixtures after oxidation of nicotine to 
the 1 /mole of oxygen level. As the proposed products of C . 
nicotinovorum metabolism were not isolated in a state which 
permitted an unequivocal determination of their chemical and 
physical properties, no direct comparison with our product is 
possible. However, the marked similarity of the ultraviolet 
absorption spectra, although not conclusive evidence (12), would 
suggest that a reinvestigation of these compounds would be in 
order to determine whether nicotine degradation by C. nico¬ 
tinovorum occurs by a pathway similar to that observed in 
strain P-34 or whether a different pathway of nicotine degrada¬ 
tion does indeed exist. 

By virtue of the requirement for methylene blue, the reac¬ 
tions leading to the formation of 6-OHN must involve a de¬ 
hydrogenation step. As the reaction is accompanied by the 
consumption of 0.5 //mole of oxygen per /mole of nicotine, and 
the product contains 1 gm. atom of oxygen per mole, the product 
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FiG: 4. The infrared spectra of the first oxidative product, synthetic 2-OHN!, and synthetic 6-OHN. 




nicotine, the demethylated analogue of nicotine. However, the 
metabolism of this compound was initiated by a hydroxylatiom 
reaction at the 6 position of the pyridine ring followed by a 
dehydrogenation of the pyrrolidine ring to yield 6-hydroxy- 


oxygen must have its origin in water oxygen rather 1 
ular oxygen. Thus the over-all reaction can he conceived as 
being the sum of 2 reactions: one involving the addition of . 


oxygen, the other the dehydrogenation step. 
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! r -; V . -■ ■ \ Table III ^ ■ - 

. Oxidation of synthetic 6-OHN by cell free extracts 

- Experimental conditions: 19.3 mmoles of synthetic 6-OHN, 
12/imoles of biological product* 50 ^moles of potassium phosphate 
buffer, pH 7, 0.5 ml. of crude extract, 4.2 mg. of 40 to 60 fraction. 
Total volume 2.0 ml., gas phase air 30°. 


, Extract v 

Jl; ' 11* ..“v ;■■■ 

mMoIcs of oxygen per /imolt of substrate 

; : Synthetic 6-OHN 

Biological product 

7**. y Crude* ’.:, 

P ? 7j 40 to 60f , 7^ t ! 

0.56 . ,77;= 
V7 7 :0.27 

0.5 ? irW 

0.5 




fr ’*|iMoles oxygen per/*mo!e nicotine to the first rate change. 
r-r : t /iMoles oxygen per/imole of 6-OHN at the cessation of oxida¬ 
tion. w . • 
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Fig. 5. The proposed pathway for the formation of 6-OHN 


Since carbon-6 of the pyridine ring is a center of low electron 
density (13), it would be expected to be subject to nucleophilic 
attack. If the nucleophilic reagent is conceived as being 
hydroxyl ion^ the primary reaction in the conversion of nicotine 
CD to 6-OHN (IV) could proceed through a pseudobase (III) 
via a resonance hybrid of nicotine (//) in which carbon-6 is a 
center of low electron density. The addition of the elements of 
water to II would lead to III and a dehydrogenation of III 
would yield either IV or its pyridone tautomer (F) (Fig. 5). ^ 

A mechanism of this type would be a departure from the i 

classical mechanism of hydroxylation in which molecular oxygen •ii! 
is the source of the hydroxyl oxygen found m the product (14). , 

However, it may be that the hydroxylation of the pyridine ring uif' 
is unique among hydroxylation reactions, for in the bacterial 
oxidation of nicotinic acid, leading to the formation of 6-hy- _j#: : 
droxynicotinic acid (15-17), the oxygen of the hydroxyl group 
has its origin in water oxygen and not molecular oxygen (15,18). 

• . ' * ' '• v •• 

SUMMARY " 

A compound, isolated from enzymatic reaction mixtures and 
from the growth medium, was shown to be the first oxidative 
product of nicotine degradation by a soil bacterium. This 
compound w r as identified as (l)^6-hydtoxynicotine on the basis 
of its correspondence in properties, including infrared spectrum, " 
with synthetic 6-hydroxynicotine. - - - . . 

A tentative reaction mechanism has been proposed in which 
the first step is the formation of a pseudbbase by the addition 
of water across carbon-6 and the nitrogen of the pyridine moiety ^ 
of nicotine, followed by the oxidation of the pseudo-base to 
(l)-6-hydroxynicotine, or its pyridone tautomer, by a methylene 
blue-dependent step. *” ■ - 




from nicotine. 
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• I. NICOTINE OXIDATION BY CELL-FREE PREPARATIONS* 
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HoCHSTEINf AND SYDNEY C. RlTTENBERG 



v ^r-'-j ~*,.r; 

^Various pathways have been postulated for nicotine degrada- 
tion involving an initial attack at either the pyridine or the 
i pyrrolidine rings. The evidence for the suggested pathways has 

I been provided mainly by the isolation of a variety of compounds 

l A “ from bacterial growth media (1, 2), tobacco seed infusions (3), 
■ r - : fermented tobacco leaves (4), and the urine of animals that 

previously had been fed nicotine (5, 6) i Unfortunately, because 
of the complexity of these systems it is not certain whether the 
isolated products are directly or indirectly derived from nicotine, 
l i >nor is the sequence of their appearance clearly established. In 

• " V: an effort to avoid the difficulties inherent in the use of complex 
systems, studies of nicotine metabolism were attempted at the 
^ jenzyme level employing crude and fractionated extracts derived 
a harteriiim. b ftnir >-%* nuuf>*L 

Tk : t ' t *\i ■ t 
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from a bacterium. 

:i. ; • civ??; 

- • ■V * ;■EXPERIMENTAL 




K 

' vji . 


The organism (designated as strain P-34) employed is a gram¬ 
negative rod isolated from soil by enrichment culture techniques. 
It is capable of using nicotine as its sole source of carbon and 
energy but its growth is stimulated by yeast extract, It was 
grown in a medium having the following composition in grams 
per 100 ml.: 1.33 K2HP0 4 -3H 2 0, 0.4 KH 2 P0 4 , 0.1 (NH 4 ) 2 S0 4 , 
0.1 yeast extract, 0.4 nicotine, and the following trace salts; 
0.01 MgS0 4 -7H 2 0, 0.002 CaCl 2 *2H 2 0, 0.004 MnS0 4 *4H 2 0, 
0.0002 FeS0 4 *7H 2 0. The trace salts were dissolved in 0.1 n 
HC1 at 100 times the final medium concentration, autoclaved, 
and added aseptically to the medium in the required amounts. 

For the preparation of large batches of cells, growth was car¬ 
ried out in 12-liter round bottom flasks containing 7 liters of 
medium. The inoculated medium was aerated with sterile air 
and incubated at room temperature. After the culture reached 
the maximum stationary phase (approximately 60 hours) ^ the 
cells were harvested in a Sharpies centrifuge. The unwashed 
""cell paste was stored at —18° until needed. Yields were of the 
order of 6.5 gm. wet weight of cells per liter of medium. 

Cell-free extracts were prepared according to the method of 
Mcllwain (7) by grinding a mixture of 10 gmi of partially thawed 
celte and 25 gm. of levigated alumina in' a cold mortar. After 
grinding for 10 to 14 minutes at room temperature, the cell- 
alumina mixture became “tacky.” The resulting paste was 
extracted with 30 mil of 0.01 m potassium phosphate buffer, 
pH 7, for 15 minutes at room temperature and for 45 minutes at 
- io> r-fA.N’tft?:?*: V/StHWfffc* ''' 

* This work was supported by a grant from the Tobacco In¬ 
dustry Research Committee. Preliminary results were presented 
. : to the Society of American Bacteriologists, May 1957. 

t Present address, Department of Medical Microbiology, Uni¬ 
versity of Southern California School of Medicine. y. 


4°. The alumina, unbroken cells, and cell debris were removed ; 
by centrifugation at 18000 X g for 60 minutes at 4°. The re- 
suiting clear yellow supernatant fluid constituted the crude ex ^^S 
tract and contained, on the average, 22 mg. of protein per ml. 

Ammonium sulfate fractionation of the crude extract was 
carried out at room temperature by the addition of the required 
amount of solid ammonium sulfate (8). After the addition of 
the ammonium sulfate, the precipitated protein was removed by 
centrifugation at 4° for 10 minutes at 18000 X g . The super¬ 
natant solution was decanted, the pellet drained by inversion 
and dissolved in 0.01 m potassium phosphate buffer, pH 7, to give 
a final volume of approximately one-fourth that of the starting 
crude extract. All enzymatic fractions were stored at —18° 
if not used immediately. ’ ; 

' Protein was determined by trichloroacetic acid precipitation A' 
(9), crystalline egg albumin being used as the standard. The 
optical density at 540 m*t was determined in a Bausch and Lomb - s ^-,. 
Spectronic-20. X ■ \A 

Ultraviolet absorption spectra were determined with a Beck- ; 
man model DU spectrophotometer. Reaction mixtures were 
prepared for spectrophotometry by adding them to 2 volumes of .‘Al. 
0.1 n HC1, removing the precipitated protein by centrifugation, 
and, if required, diluting the clear supernatant solution with J.v 
additional 0.1 n HC1. - - - , v 

Oxygen consumption and carbon dioxide production were ‘ ? 

determined by conventional manometric techniques (10). *•' - 

Reaction mixtures were chromatographed on Whatman No. 1 
paper by the ascending technique. The solvent was an 85:5:30 . ♦ 

mixture of n-butanol, benzene, and 0:2 m sodium acetate buffer, 
pH 5.6 (11). The alkaloids were located by exposing the dried 
chromatograms to cyanogen bromide vapors for 1 hour followed : 
by spraying with 0-naphthylamine (a Koenig’s reaction), by 
ultraviolet absorption under a Mineralite lamp, or by treating 
the paper with DragendorfTs reagent. 1 

RESULTS ^ 

Oxidation of Nicotine by Crude Extracts —Crude extracts pre¬ 
pared from several independently grown batches of cells usually 
oxidized nicotine at a slow but definite rate. The amount of 
oxygen consumed varied from extract to extract and in many * 
cases no oxidation was observed. Furthermore, fresh extracts 
which oxidized nicotine lost this ability upon storage 

1 Prepared by mixing 5 parts of solution A (0.85 gm. of biemuth 
subnitrate, 40 ml. of distilled water, and 10 ml. of glacial acetic 
acid) with 5 parts of solution B (8 gm. of potassium iodide in 20 
ml. of distilled water) , and adding 20 ml. of glacial acetic acid and 
100 ml. of distilled water. A AAOefAnnnn 
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Table I 

Oxidation of nicotine by methylene blue-supplemented 
crude extracts : T >* ^ 

Experimental conditions: 1 pinole nicotine, 102 ^moles potas¬ 
sium phosphate buffer, pH 7, 1 /imolfe methylene blue where 
noted, 1 ml; crude extract; total volume 2*0 ml., gas phase air, 
30°. The age of the extract represents days of storage, after 
preparation, at—18°. -, # ,, , v 


Oxidative activity m aged extracts was restored by the addition 
of methylene blue, brilliant cresyl blue, and 2,6-dichlorophenoIin- 

* dophenol, but not by a number of cofactors, by metallic ions,* 

* or by cell debris. ‘' .. 

In addition to restoring oxidative activity lost during storage, 
methylene blue rendered active those extracts which did not 
oxidize nicotine when freshly prepared, and stimulated the rate 




Experiment No. 

Age of extract 

V-V* v \ wj’ r 

Methylene blue 

Oxygen consumed 

1 v after 60 min. 

. ..... - 

days 

• ■ .:■••• .: . 

,d. 

1 

0 


V :: 48 : 



+ ' 

78 


. 4 

. — ; ; k ■*- 

2 

ik .. j. > 

■■■ -■ 

- ! •.*= . • 

65 

•k; ■ IT . '1- H 



- T . fU f . if »- f • . ,-*•! * ♦ 1 

^ i [* i «1 ^ K 

. r v f 


• • f*{f yunPr -« r >jj fi.*b 


: ‘ .h ■{■■Hvcr 


• « /^ j i *. 


♦' r ■ • , 

• 1 . 

; f' ‘ '*T 

0 

fjr. ‘ r 



‘67^ 

U r ’ ,n .‘-.-.j. • ;.t 

l.ft . 


i r ;«.|S 4 *VUL 


WITH 

METHYLENE BLUE 



of oxygen consumption in those extracts which initially had oxi- 
dative activity (Table I). No oxidation of nicotine was observed 
in the absence of enzyme thus ruling out a photochemical oxida- 
tion of nicotine by methylene blue (12) under' the^conditions 
^employed. ; ... 

Methylene blue also affected the manner in which nicotine 
oxidation occurred. Whereas unsupplemented extracts oxidized . JjjjpP 
nicotine at a constant rate, methylene blue-supplemented crude - 
extracts oxidized nicotine in a series of steps of decreasing oxida¬ 
tive rate (Fig. 1). These rate changes occurred after the con^ 
sumption of nearly 0.5 /uncle of oxygen, or some integral multiple 
of 0.5, per /imole of nicotine until a total of approximately 3 
/imoles of oxygen per'/m^le of nicotine was consumed. The 
data presented indicate rate changes after the consumption of 
0.6, 1.6, 1.9, 2.5, and 2.8 /umolcs of oxygen per /uncle of nicotine. 
i utH titi-i ■>The position of the changes differed from extract to extract, and, 
'-•r’jiicsujt r ; in most experiments, the first change in rate occurred after the " J 
* ‘ ‘consumption of 1 /imole of oxygen per /imole of nicotine. "Total ^ 

. •vi t-iid oxygen consumption was usually 3/imolfes per/xmole of nicotine, ' ; 






200 

TIME IN MINUTES 

Fig. 1. The oxidation of nicotine by a crude extract. In the 
presence of methylene blue, the reaction mixture contained 5 
jt moles of nicotine, 120 mmoles of potassium phosphate buffer, pH 
7, and 1 ml. of crude extract* In the absence of methylfene blue, 
the reaction mixture contained 1 ^mole of nicotine, 88 pinoles of 
potassium phosphate buffer, pH 7, and 1 ml. of crude extract. 
Data corrected for oxygen consumption in the absence of sub¬ 
strate. Total volume, 2.0 ml., gas phase air, 30°. 

Table II 

Oxygen consumption and carbon dioxide formation during nicotine 
oxidation by methylene blue-supplemented crude extracts 
Experimental conditions: 5 /unoles nicotine, 120 /imoles potas¬ 
sium phosphate buffer, pH 7, 1.25 mmoles methylene blue, 11 mg. 
(Experiment 1) and 17.3 mg. (Experiment 2) crude extract; 
total volume 2.0 ml., gas phase air, 30°. 


nicotine degradation. No significant amounts of carbon dioxide ^ 
were released up to this point of oxidation (Table II) > suggesting ^ 
that the fundamental carbon skeleton of nicotine might still be | 
intact. ..v; :-y 

Chromatography of Reaction Mixtures —Chromatograms run on 
reaction mixtures stopped at the first rate change (after the con¬ 
sumption of approximately 0.5 /imole of oxygen per /nmole of 
nicotine) showed no residual nicotine, but did show another 
compound with a lower R F . After the consumption of approxi¬ 
mately 1 /imolb of oxygen per /imole of nicotine, neither nicotine 
nor the previous compound was detected, and a single new ulti*a- 
violet light-absorbing and Dragendbrff reagent-positive spot was 
observed (Table III). 3 It would appear not only that products 
had accumulated at the points at which change of rate occurred, 
but also that essentially all of the initial substrate was con¬ 
sumed before oxidation of the subsequent substrate was initi¬ 
ated. ' :*•••••• 1 " 

; Changes in Ultraviolet Absorption Spectra —With the consump¬ 
tion of 0.5 /imole of oxygen per /imole of nicotine, a marked 
change in the ultraviolet absorption spectrum of the reaction 
mixture was observed. The absorption maximum at 260 m/t 
due to the pyridine moiety of nicotine disappeared, and in 
its place 2 absorption maxima appeared, a rather sharp and in¬ 
tense peak at 232 m/i, and a peak of lower extinction at 295 m/x. 

These peaks were absent after the consumption of 1 /imolb of 






% Experiment 
No. 

f.-. 

^iMoles oxygen consumed 

jiMoIta carbon dioxide produced 

Total 

Per ^niole of 
. i -nicotine 

; ToUl 

Per /xmole of 
■.. i nicotine 

fil ..;j f 

'2 

I-* 

OO ^ 

bo bi 

•">*2.9 ' ' 

■ 2.8 ‘ 

‘ :f ''1.94 " 

'■''‘1.88 

S 0.39 ■ ■ !«* 
0.38 y 


- 




* The following cofactors and metallic ions were tried individu— 
ally and in combination with negative results: ATP, ADP, DPN, 

TPN, CoA, GSH, riboflavin, riboflavin-5-phosphate, cytochrome 
.C, MgS0 4 *7H 2 0, MnS04-4H 2 0 r CuS0 4 -5H,0, FeSO, 7H,0, 

FeCl,, ZnSO 4 • 6H 4 0, CoCh• 6H2O,. and MoO,. 
h 1 Although the observed Rr values were very close, the com- 
pound with an R? of 0.12 gave a much redder color with Dragen-' n^/ 
dorff’s reagent than the compound with an Rr of 0.09, ■ v] 

E,vi ' 
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7 -,r TABLE III ‘ ; v , 

Paper chromatography of reaction mixtures after consumption of 
-< t .‘.t ,- 0.6 and 1 pmole of oxygen per nmole of nicotine 





/ Oxygen consumed 

• r1 

... • ►- • • “ ■ 

Rr 


CNBr 

Ultraviolet 

absorption 

Dragendorff’s 

reagent 

pmoleslnmole nicotine 


- 


o ' r 

0.33 

' * •- 1 ' 


~ 6.57 

•' ■ ! ; :-t 

: 0.12 * 

- ^'6.12 

* Z 1.05 : : 

"■ -t 

0.09 ; 

0.09 'iw 

Nicotine control 

V 

j 0.32 

! 0.32 

0.32 


C 


Not employed. /; ’ . • 'Z * 

^ f No spot detectedi ' :*•••<.'• r :•*'.* < '* ' '■ i 

■7r.?S$i*'*■■■>. • .. • /' /..•*; i. .yi'M:* f • * • . • l ■■ ,'i: {* rA ;u : v j"t* > v" >{-.; * .-?• 

; i.»' AuAtJ iy ’<*-it• t ■- e r tth bfciH-/iV 

r oxj r gen per pmole of nicotine. However, a new absorption 
maximum at 290 m/x was observed (Fig. 2). These results sup¬ 
ported the chromatographic evidence for the temporary ac^ 
cumulation of intermediates, and showed that the first two of 
these substances could be easily distinguished from one another 
and fromi nicotine by means of their absorption in the ultraviolet. 

.. Oxidation of Nicotine by Ammonium Sidfate Fractions —By 
fractionating the crude extract with ammonium sulfate in 
increments of 20 per cent of saturation with respect to am* 
monium sulfate, two preparations were obtained which oxidized 
nicotine when supplemented with methylfene blue. Although 
fractionation did not lead: to a large increase in specific activity, 
it did: recover a major portion of the initial! crude activity (Tablfe 
IV). What is more important, fractionation with ammonium 
sulfate separated the material responsible for the initial oxidative 
step from the subsequent ones (Fig. 3). 

The 20 to 40 fraction, when dissolved in buffer, gave an 
intensely yellow solution. It oxidized nicotine in the presence 
of methylene blue, and oxidation ceased after the consumption 
of 0.5 //mole of oxygen per /imole of nicotine (Fig. 3). 

When nicotine and methylene bltie were present in excess, the 
rate of nicotine oxidation was limited by the concentration of 
enzyme protein' over the experimentally determined range of 
from 0.11 mg. to 1.1 mg. per ml. In the presence of an excess 
of nicotine and of enzyme, methylene blue limited the rate of 
oxidation up to a concentration of 2.5 X 10~ 4 m, in reasonably 
close agreement with that observed with crude extracts. In 
the presence of an excess of enzyme and of methylene blue, 
nicotine limited the rate of oxidation up to a concentration of 
approximately 5 X 10“ 3 m (Fig. 4). 

After the oxidation of nicotine by the 20 to 40 fraction ceased, 
the ultraviolet absorption spectrum and the chromatographic 
behavior of the reaction mixture were identical to that observed 
at the 0.5 /imole oxygen rate change when nicotine was oxidized 
by a crude extract. 

The 40 to 60 fraction was obtained as a light green pell&t. 
Relatively concentrated solutions of this fraction were deep 
green in color when dissolved in 0.01 M potassium phosphate 
buffer, pH 7. This fraction oxidized nicotine only in the pres¬ 
ence of methylene blue, with the consumption of 1 /imole of 
oxygen per /imole of nicotine (Fig. 3). At the end of the oxida¬ 
tion, the reaction mixture had the ultraviolet absorption spec¬ 
trum and the chromatographic properties present at the 1 /xmole 
oxygen rate change obtained with the crude extract. The 40 





to 60 fraction apparently contained the enzymes responsible for 
both the first and second oxidative steps in nicotine degradation. 
The properties of this fraction will be more fully described 1 in a 
subsequent paper. . t j'' , £ 
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Fig. 2. The ultraviolet absorption spectra of reaction mixtures. -'V 
Curve A, zero time control. Curve B , after the consumption of 
0.53 /xmole of oxygen per /xmole of nicotine. Curve C r after the 
consumption of 1.04 /tmoles of oxygen per /xmole of nicotine. 

Fractionation of crude extracts with ammonium sulfate 



Ammonium sulfate 
fraction 

Total protein 

Total units* 

Specific 

activity 

Recovery of 
units . 

% saturation 

mg. 


units/mg. 

% ^ 

Crude 

543 

4724 

9 

-1 r. ‘ :Vc*. 

0-20 

7 

0 

0 

o “a. 

20-40 

120 

2712 

23 

57 

40-60 

222 

1376 

. 6 

29 ~ 

60-80 

3 

0 

i" o 

0 /i; 
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* A unit of enzyme activity is defined as 1 /xl. oxygen consumed 
per 10 minutes during the maximum rate of oxygen consumption 
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Fig. 3. The oxidation of nicotine by ammonium sulfate frac- 
tionated crude extracts. The reaction mixture contained 20 A* 
/xmoles of nicotine, 58 /xmoles of potassium phosphate buffer, pH > 

7, 1.25 /xmoles of methylene blue, and the following ammonium ~~ 
sulfate fractions: 7.5 mg. 20 to 40 fraction and 18.5 mg. 40 to 60 
fraction. No oxygen consumption was observed in the absence of 
nicotine, methylene blue, or the enzyme fractions. If 
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Flo. 4. The effect of nicotine, methylene blue, and enzyme 
concentrations upon the rate of nicotine oxidation. When not 
employed as the variable, the concentrations of nicotine, methyl¬ 
ene blue, and the 20 to 40 fraction were 2 X 10~ 2 m, 1 X 10 -3 M, 
and 28.4 mg. of protein per flask, respectively. When the 20 to 
40 fraction was employed as the variable, the enzyme solution 
contained 2.2 mg. of protein per ml. . *, . ?ri 

<£'<y r .:i fi -DISCUSSION 

The observed changes in rate during oxidation of nicotine by 
crude extracts in the presence of methylene blue are puzzling. 
One could devise a model system exhibiting similar changes in 
rate in which a series of single step oxidations proceed simul¬ 
taneously but at successively decreasing rates. In such a system, 
the rate of oxygen uptake would change with the disappearance 
of each member of the sequence in turn, and at the change, all 
succeeding members v/ould be present in proportion to the 
difference in their rates of formation. Thus if 
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at the indicated rates, r, the initial rate of oxygen uptake would 
be 6r and would change to 3r with the exhaustion of A. At 
this point, B, C, and: D would be present in a ratio of 1:1:1. 
Although the rate changes during nicotine oxidation correspond 
to points of temporary accumulation of intermediates, the 
situation is quite different from the hypothetical example in 
that the data show that none of the serially accumulated prod¬ 
ucts are metabolized until their successive precursors have been 
exhausted. That is, B is not oxidized until A is exhausted. 

The mechanism responsible for this unique situation is not 
known. The possibility that each precursor competes with 
its product for an enzyme site and thus inhibits product oxidation 
was ruled out* at least in the case of the 0:5 nmole of oxygen 
product, by the following evidence. The 40 to 60 fraction, 
which oxidizes both nicotine and the product that accumulates 
after the consumption of 0.5 pmole of oxygen per pinole of 
nicotine (13), oxidized the latter compound at the same rate 
in the presence and absence of nicotine. A second possibility 
is that accumulation and changes of rate are a result of some 
‘ cofactor deficiency, a cofactor shared in common by several of 
/; the enzymes involved in nicotine oxidation^ This mechanism 
would demand that the cofactor exist as a ternary complex 
between enzyme, substrate, and cofactor, and that the enzyme- 
substrate complex have a very high affinity for the cofactor 


relative to the affinity of the succeeding enzyme-substrate 
complex. *:•••’.- . . .',vi 

The changes in the absorption spectrum during nicotine oxida¬ 
tion provide a clue as to the nature of the initial oxidative step. 
Nicotine, by virtue of its pyridine moiety, absorbs strongly at 
260 m/i. It is known (14) that the introduction of a double 
bound in conjugation with the pyridine ring results in the 
appearance of a new absorption maximum at 234 mp accom* 
panied by a bathochromic shift of the 260 mp absorption maxi* 
mum. The addition of a second double bond in conjugation 
with the pyridine ring results in an additional bathochromic 
shift accompanied by a complete loss of the characteristic 
absorption maximum associated with the pyridine nucleus (14). 
One possible interpretation of our spectrophotometric data is 
that the initial reaction during the oxidation of nicotine produces 
an unsaturation of the pyrrolidine ring. However, the failure 
to observe a Koenig’s reaction subsequent to the consumption 
of 0:5 /imole of oxygen per pmole of nicotine (Table III) im¬ 
plicates either the nitrogen or the a-carbons of the pyridine ring 
as the sites of attack (15). The two possible reactions in this 
case would be the addition of oxygen to the pyridine nitrogen to 
yield a pyridine-N-oxide derivative of nicotine, or the addition 
of oxygen to either a-carbon to yield a pyridone derivative of 
nicotine. The possibility that the product was an iV-oxide 
seemed unlikely when it was found that pyridinerJV-oxide 
itself, in 0.1 N HC1, has but a single absorption maximum 
located at 255 mp (13). A pyridine-iV-oxide derivative of 
nicotine would be expected to possess an analogous absorption 
spectrum in the ultraviolet. On the other hand, an authentic 
sample of 2-pyridone, in 0.1 N HC1, exhibited 2 absorption maxi¬ 
ma, one at 227 and the other at 297; the latter absorption maxi¬ 
mum had a lower extinction (13). Thus it seems probable that 
the first oxidative product is a pyridone and that the organism 
P-34 initiates the oxidation of nicotine in a manner similar to 
the pyridine pathway postulated by Ftankenburg and Vaite- 
kunas (3). In the following paper, the isolation and 1 identifica¬ 
tion of this compound will be described. 
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SUMMARY 




Crudfe cell-free extracts prepared from a soil bacterium capable 
of growing at the expense of nicotine as the sole source of carbon 
and nitrogen degraded nicotine with the consumption of 3 
pmoles of oxygen per /imole of nicotine when supplemented with 
methylene blue. No carbon dioxide was formed up to this 
level of oxidation. : T ’::- 

With crude extracts, nicotine oxidation proceeded through a 
series of sharp changes of rate occurring after the uptake of 
0.5, or multiples of 0.5, /imole of oxygen'per pinole of nicotine. 
Chromatographic evidence and ultraviolet absorption data 
indicated that each point of change of rate coincided with the 
temporary accumulation of intermediates in the oxidation 
sequence, and that none of the serially accumulated inter¬ 
mediates are oxidized until their precursors are exhausted. After 
the consumption of 0.5 /imole of oxygen per /imole of nicotine, 
with the use of either a crude extract or an ammonium sulfate 
fractionated enzyme, the absorption maximum at 260 mp 
resulting from nicotine disappeared, and a compound having 
absorption peaks at 232 and 295 mp appeared. With the g- 
additional uptake of 0.5 pmole of oxygen per pmole of nicotine, 
these peaks disappeared and a new absorption maximum 
290 mp was observed. . • JQ03540986 
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The nature of the absorption spectrum of the first oxidative primary attack at the pyridine moiety of nicotine to yield a 
product and its failure to give a Koenig’s reaction suggests a pyridone substituted at an a-carbon of the pyridine ring ' ; 
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last report in October 1958 in which very cursory infonn^icm'lifi 
^t w * v i ve Bt « p J n . the Serial oxidation of nicotine was given, we 
^S^feiS! ?5^ d th j! ph f!! ? f the ^o'blea further. * The initial investigations along* 

* ,rt ** p Nidation of the conditions necesSLy'^M 
f ^ mation ^ the third oxidative product* These investigations showed the 
M v following conditions optimal for th*» rnnvo^fl-t r\-P vs-I ^ i m_. . . 


- vv \ v/’/-’-'- a ^ rac ^^ on the crude enzyme precipitating between 40 and 60 

• ■•'? •• . per cent ammoni ‘ um suliate saturation contains the enzyme system 

:'Vvnecessary for this conversion. • ...... .7-^ .•. 

• .T :**>?>b ) The PH optimum for fnmA+.Inn n-p 4>\s4s*^ .0 _ • ‘V • 


V- >r;> 1 T- s'-rt*.*.i7* v t 4.v —~-cuuuiyxaxum su-Lxate rraction. ';/• 

^:^v- j!/! 8e °* 5 0rmer dye the oxidation proceeds slowly past ’ 

.... Jjj e third I^oduct stage and in the case of the latter stops at 

•r !i, i.; -•:. £ v^-- •• the third step. • . . . ■ * . • •;:,>• 


-. ■- *. ■ ;•. H*<V 




" -'v^; *) The optimum concentration of BOB was found to be 0.08 urn of the' 

•:J y - ^y® ^de 1 * conditions where enzyme concentration was not limiting. 

\V : '“-•••.•?. ' '■ . '■ - v '- u. , ; . ,.,. V . L 

With the conditions for the formation of the third product estahiinii»d 

‘ “ ext attempted a large scale isolation of the compound. IMs was done^J thi' 

*J%. Werhurg apparatus using 800 mg of 6-hydroxynicotine as the starting material. 

. ; .. The oxidation was followed in a Warburg vessel containing an a li quot of the main 

action mixture which was shaken in the Warburg in an Slenmeyer flask The 
^^ogress c^ ^formation o^ the product was also followed^ 
r : ’ ..^iog diluted aliquots from the main flask. The decrease in tt. »Wk.«n. 
^:11 29 ?- I 9 l ^ 6hn ) a ®d > the increase at 360 mp (third product) were measured ' When "‘S&&M& 






(Ritteriberg, #209 
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. The reaction mixture was deproteinized by heating at 65 ° C for 15 
minutes and the precipitated protein removed by centrifugation. The clear supernate 
was brought to pH 1.0 with concentrated HC1 and put on a Dow 50 ion exchange column 
in the hydrogen form. After washing with water and 0.3 M NH^OH the compound was 
eluted with 0.9 M NH^OH. All of the 20 ml fractions showing appreciable 360 mp 
absorbance were combined and taken to dryness in vacuo. V 

. ..... ........ v .. ■. --• • • .. , • VA-' si'' 

• w\ s •• •• ■ • - ■ ■■ 

The yellow-brown residue was extracted with amyl alcohol from which, 
upon concentration and slow cooling, needles separated out. After five recrystali- 
zations from butanol 200 mg. of faintly pink colored needle-shaped crystals were 
obtained. The isolated compound has the following physical and chemical properties: 

.. .. w S’vts* i 


■ • • •• • - - ■ 

a) It forms a yellowish solution in water, alcohol, acetic acid and . V« V. 

mineral acids. It is relatively insoluble in ether. ..., . 

,/ .. 1. « - ■ : 

b) It adsorbs strongly in the UV having 2 maxima at 290 and 360 mp." W? 


The 360/290 ratio of the compound is 5*15. . • r ' 

. ... ,, ■ .. ■. • • 

The uncorrected melting point on a block is 258-260 C. 

The compound is homogeneous when chromatographed on paper and 

gives a violet spot when sprayed with acid FeCl^. The compound 

gives a blue color characteristic of dihydroxy pyridines when > 


tested with the Folin-Ciocalteu phenol reagent. . ; .- ; 

■ ••/ .. t;..; V : .'■■■:■■...... v. 

The elemental analysis calculated for CioHi2 N 2®2 was: 


’ f - <■ * * ? j«>. ’- VP ■ 


Calc. 

c 62.5 

H 6.25 
N 14.55 


Found 
C 61.22 
H 6.31 
N 14.22 


From the above data two possible basic structures may be postulated 
for third product, a dihydroxy-N-methyl myosmine (i) or a compound containing a, 
double bond in the open side chain (il). v V \ 
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-C = C-C-W-CH 




At present the evidence is more in favor of I (the second hydroxyl may be in the 
2,4 or 5 position) because of the typical diphenol type reactions obtained with 
ferric chloride and the Folin reagent. The compound, whatever its structure, is 
apparently new to nicotine chemistry since nothing resembling its properties has 
been found in the literature. 


A strange situation exists in the case of the isolated compound however, q 
U nder none of the conditions so far employed have we been able to obtain further Qf 
oxidation of the purified compound. These conditions include tests of enzymes, '. 


crude and fractionated, resting cells, and dried cells, all with and without 

methylene blue present. ' ...7 .7"-' ' v ^ - v .•* .-■ .,7,' r 'v 

.; v .•, 7 : . 
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!•: • We have several explanations for this anomalous behavior. First • 

the product may be altered during the isolation procedure and second this product 
may not be on the main oxidative pathway. With respect to the second alternative 
it is possible that the BCB is acting as a poising agent that forces the formation 
of this product due to an alteration in the oxidation-reduction potential of the ' 
system. In favor of the second hypothesis is the finding that the material formed 
in the reaction mixture before ch emi cal manipulations and the purified material 
are identical chromatographically and spectrophotometrically. , • 

V , v.^Cv,U: i' <v - - -.o'. ; .. vxt^V- ^ x/. ; v 

There is a third possibility which we have not as yet investigated. •■-rf* 

This involves the formation of the Isolated product from some precursor which is 
not itself on the main pathway. Since the second product can exist in three forms 
dependent on pH it could well be that one of these forms gives rise to the isolated V ’ ^ 
product and the other gives rise to the true third oxidation product. : -■■■■ - 

We have carried out a few very preliminary studies on the formation 
of the fourth product and as yet are unable to state anything definite about its 
nature except to say that all UV absorbance disappears at this stage indicating v 

that the pyridine ring has been ruptured. The fourth product has been found on 
paper chromatograms of reaction mixtures using a diazotizing reagent a 3 the 
, indicator. „• ... ; vi’;. .... .• ..• j* ..... ... . . 


In the next six months we hope to more f ully characterize the 
isolated third product and to complete the identification of the substance. We 
expect to obtain a more concise picture of the biological significance of this 
compound and to elucidate its position in the oxidation of nicotine by this 
organism. 

We will investigate the conditions necessary for the formation of 
the fourth product and will attempt to isolate and identify the compound in the 
near future. 
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Previous studies in this series (1, 2) have established that an 
enzyme fraction, obtained: from the nicotine-oxidizing bacterium 
P-34, catalyses the oxidation of nicotine and 6-hydroxynicotine 
with the consumption of 1 /xmole and 0.5 Mmole of oxygen, re¬ 
spectively, per Mmole of substrate. This paper reports on the 
isolation of the product of nicotine and 6-hydroxynicotine oxida¬ 
tion by the above mentioned enzyme fraction and the identifica¬ 
tion of the isolated compound as 6-hydroxypseudooxynicotine. 

>:;•? 4 = i. 4’ -■*' , \y- i fc _<< V • ii **,>|A1 *.} j . i'jftj 14;jLi.*:■»■ ' 1 '' *■’ v.’" *' A ' • ,1 ’•* 

* T; r^ :•*-EXPERIMENTAL ~ 

. The preparation of cell-free extracts, ultraviolet spectropho¬ 
tometry, paper chromatography, optical rotation, and melting 
point determinations as well as manometric determinations of 
oxygen consumption and carbon dioxide release were performed 
as previously described (1, 2), Ammonia was collected by the 
Conway microdiffusion technique (3), and determined by direct 
nesslerization of the trapped ammonia. ,. f 

6-OHN 1 was isolated from growth medium as the silicotungstic 
acid salt and purified by a modification of the previously de¬ 
scribed method (2).... A solution of the free base, regenerated from 
its silicotungstic acid salt (4), was acidified wfith hydrochloric 
acid to pH 2, and placed on a Dowex 50 column in the hydrogen 
form (1.5 X 21 cm). The column was washed with w'ater untill 
the effluent exhibited a low and constant absorbancy at 232 and 
295 mM. A gradient elution' schedule was then initiated em¬ 
ploying 3 M ammonium hydroxide in the reservoir and 2i5 liters 
of distilled w^ater in the mixing chamber. Fractions were col¬ 
lected in lS-mli lots; after 216 ml of effluent had been collected, 
6-OHN, as judged bv the increase in absorbancy at 232 and 295 
mM> appeared in the following 108 mi. The fractions containing 
6-OHN w r ere pooled, acidified: to pH 2 with hydrochloric acid, 
and evaporated to dryness. 6-OHN was extracted from the dry 
residues with boiling Skellysolve B and crystallized from the 
same solvent. 


Oxidation of 6-OHN —The 40-60 fraction, 2 which catalyzed the 
aerobic oxidation of nicotine only in the presence of methylene 
blue (1), oxidized 6-OHN in the absence of the dye. Oxidation 

... * This work was supported by a grant from the Tobacco In¬ 
dustry Research Committee. - K ch*. j; v. • y : ;Va •; 

t Present address. Biochemical Research Laboratory, Elgin 
State Hospital, Elgin, Illinois. v*; ; ‘A; 

■ 1 The abbreviations used are: 6-HPO, 6-hydroxypseudooxynico¬ 
tine; 6-OHN, 6-hydroxynicotine. 

1 That portion of the crude extract which precipitated at 40 to 
60 per cent saturation with respect to ammonium sulfate is desig¬ 
nated as the 40-60 fraction. . HVJ'N} : /: • '• 


ceased after the consumption of 0.5 ymoh of oxygen per Mmole 
of 6-OHN. No production of carbon dioxide or of significant 
quantities of ammonia was observed (Table I). , . 

The rate of oxidation exhibited a marked: dependence upon 
pH. When determined in Tris-maleate buffer, the optimum oc¬ 
curred at pH 8 (Fig. 1). 6-OHN oxidation was a function of 
the enzyme concentration up to 1.05 mg protein per ml of reac¬ 
tion mixture (Fig. 2). When the enzyme concentration was at 
: excess (3.7 mg protein per ml of reaction mixture), the rate of 
6-OHN oxidation w^as independent of the substrate concentration 
over the range tested (7 X 10“*M to 1.05 X 10 -2 m). * •; 

At the termination of 6-OHN oxidation, reaction mixtures con¬ 
tained a substance having an absorption maximum at 289 mM 
when determined in 0.1 n hydrochloric acidi . When the spectra 
were determined in 0.1 N sodium hydroxide, the maximum ex¬ 
hibited a reversible batliochromic shift to 310 m/i. Identical 
absorption characteristics were exhibited by. reaction mixtures 
obtained by incubating nicotine with crude enzyme and meth¬ 
ylene blue and stopping the oxidation when 1 nmole of oxygen 
per M^ole of nicotine had been consumed. Three volumes of 
0.1 n HC1 w^ere added to samples of both types of reaction mix¬ 
tures and the precipitated protein was removed by centrifuga¬ 
tion. Portions of the supernatant w r ere spotted on WTiatman 
No. 1 paper and chromatographed with butanol-benzene-0.2 m 
sodium acetate buffer, pH 5.6 (85:5:30) as the solvent and Drag- 
endorff'S reagent as the indicator. Both types of reaction' mix¬ 
tures contained a compound of Ry 0.09, which was not evident 
in mixtures devoid of substrate. In the solvent system used, 
nicotine and 6-OHN had R F values of 0.32 and 0.15, respec¬ 
tively. These dkta indicate that the compounds formed: by 
the crude extract, at the expense of nicotine, and by the 40-60 
fraction, at the expense of 6-OHN, were identical. 

Enzymatic Synthesis and Isolation of Product—In a typical ex¬ 
periment, the following components w*ere added to each of two 
250-ml Erlenmeyer flasks: 1250 Mmoles of 6-OHN, previously 
adjusted to pH 7.9 wnth hydrochloric acid; 2 ml of a 40^60 frac¬ 
tion (116 mg of protein); and water to a total volume of 20 ml. 

The flasks w'ere shaken in a 30° water bath. The reaction w^as 
followed manometrically by simultaneously incubating 2 ml of 
-the above reaction mixture in a Warburg flask. WTien oxidation 
. ceased, the reaction mixtures were pooled, brought to 70° for 5 
minutes, and the denatured protein was removed by centrifuga¬ 
tion. 5 The clear supernatant was lyophilized and the residue ^ 

. 7 .v ’Failure to immediately denature the enzyme at tnia stage re- 
suits in the formation of a blue pigment. This pigment formation 
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Table I 

Oxidation of 6-OHN by JtfFSO Enzyme Fraction 
The complete system contained the following in a total volume 
of 2.0 ml: 14 ^moles of 6-OHN; 1.25 pmoles of methylene blue 
(MB) ; 10 pmoles of potassium phosphate buffer, pH 7; 2.1 mg of 
40-60 fraction. Gas phase air; 30°. The 40-60 fraction was dia¬ 
lyzed overnight against distilled water. 


90 


Condition 

.. . ' ^ • \ 

pMoles per jnnolt of 6-OHN 

Oxygen 
• uptake J 

COi 

formed 

NHi formed 

Complete system 

0.52 

1 . 0 

i .. J ; ■ 

Minus 6-OHN 

0 

0 


Minus MB 

0.46 

0 

0.20 

y v : Minus MB and 6-OHN 

0 

0 

0.18 


CE 

Ul 

Q. 


JN 



;• "ph ,;v: • 

Fig. 1. The effect of pH on the oxidation of 6-OHN. The re¬ 
action mixtures contained the following in a total volume of 2.0 
ml: 6-OHN, 14 pmoles; Tris-malfeate buffer, 100 pmoles, at the de¬ 
sired pH; 40-60 fraction, 1.4 mg protein. Gas phase air, 30°. 

extracted with 50 ml of absolute ethanol previously acidified with 
ydry hydrochloric acid. The alcoholic extract was warmed and 
anhydrous ethyl ether was slowly added with constant shaking 
until a permanent faint turbidity was obtained. The solution 
then was cooled to room temperature and placed at —10° for at 
least 12 hours. The resulting precipitate was filtered, washed 
with cold ( — 10°) absolute ethanol, and dried in a vacuum; The 
washings and the filtrate were combined and the ether precipita¬ 
tion repeated through several cycles until further treatment failed 
to yield a precipitate (total yield of material was 695 mg). The 
‘initial precipitates in a series were usually somewhat resinous 
and dark colored. Succeeding fractions became lighter in color 
and amorphous, or even crystalline, if the ether additions were 
carefully controlled, and, in 0.1 HCl, they showed a progressive 
increase in absorption at 289 mp. A small portion, 75 mg, of 
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Fig. 2. The effect of enzyme concentration on the oxidation of 
6-OHN. The reaction mixtures contained the follbwing in a total 
volume of 2.0 ml: 6-OHN, 14 ^moles; Tris-maleate buffer, pH 8.0, 
100 ^moles; and 40-60 fraction protein as indicated. Gas phase 
. air, 30°. . ... "n: 

a nonresinous fraction of high absorption was redissolved in acid 
ethanol, decolorized with Norit A, and reprecipitated with ethyl 
ether as above. The final product, 46 mg, consisted of white 
crystalline needles that melted at 157-158° (uncorrected). 

The isolated product had a single absorption maximum w’hose 
position w'as pH dependent (Fig. 3) . At a pH of less than 8 the 
peak occurred at 289 mp (c =* 16,000), at a pH between 8 and 
12 at 328 mp (e — 22,000), and at a pH greater than 12 at 310 
mp (e » 21,000). 

The absorption spectrum of the isolated product suggested the 
presence of a new double bond in conjugation with the pyridine 
ring (5). This, coupled with the stoichiometry of oxygen con¬ 
sumption and the failure to detect optical activity in the product 
further indicated that oxidation resulted in the destruction of 
the molecule's center of asymmetry located at carbon'5 of the 
pyrrolidine ring. Dehydrogenation at this position w'ould yield 
6-hydroxy-Ar-methyltnyosmine; how’ever elemental analysis 4 in¬ 
dicated than an hydrolytic as well as an oxidative step had oc¬ 
curred and suggested that the product isolated was a dihydro¬ 
chloride of 6-HPO: 

CioH hN 2 O 2 • 2HC1 

Calculated: C 44.94, H 5.99, N 10.49, Cl 26.59 
Found: C 45.44, H 5.95, N 10.55, Cl 27.27 

The identity of the isolated product was established as 6- 
HPO by comparing it to the product of the enzymatic hy¬ 
droxyls tion of pseudooxynicotine. 5 The enzyme fraction em¬ 
ployed has been showm to hydroxylate a number of compounds 
related to nicotine, including pseudooxynicotine, at the 6-position 
of the pyridine ring (6), It was found that following hydroxyla- 
tion of pseudooxynicotine, the original absorption maxima lo¬ 
cated at 223 mp and 264 mp were replaced by a single maximum 




4 The analysis was performed by Dr. A. Elek, Elek Micro Ana¬ 
lytical Laboratories,. Los Angeles, California, -jr 
• Kindly supplied by Dr. C. H. Rayburn. y 7 V>^ ^ 

«. ■'f • • -• •- : • ' • - *■: K^\ - ■ . -• • : ■* • 
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- Fig. 3. The absorption spectrum of the isolated product. 0.1 
n HCl, •-#; pH 10.6, O-O; 01 n NaOH, X-X. 



whose location depended upon pH in a manner identical to the 
.behavior of the product of 6-OHN oxidatiom In addition, the 
chromatographic characteristics of the products from both sub¬ 
strates were identical (Table II). '• ^ * •* 

- Metabolism of 6-HPO— Nicotine-grown resting cells oxidized 
6-HPO at approximately the same rate as they oxidized nicotine. 
At the cessation of oxidation, oxygen consumption was 6.3, 5.7, 
and 5.3 mmoles of oxygen per /xmole of nicotine, 6-OHN, and 
6-HPO, respectively (Fig. 4). 1 

Crude cell extracts, which oxidized nicotine with the consump¬ 
tion of 2.1 /xmoles of oxygen per nmole of nicotine, oxidized 6- 
HPO with the consumption of 1 /xmole of oxygen per /xmole of 
substrate. The rate of oxidktion of 6-HPO and nicotine were 
essentially identical after oxidation of the latter had proceeded 
beyond 0.5 /xmole of oxygen per /xmole of nicotine (Fig. 5). 

When 6-HPO was incubated with an unsupplemented 40-60 
fraction, no oxygen consumption was observed but a blue pig¬ 
ment apparently identical to that found in the growth medium 
(7) was observedL If the 40-60 fraction was supplemented with 
brilliant cresyl blue, oxidation of 6-HPO occurred with the con¬ 
sumption of 0:5 /xmole of oxygen per /xmole of substrate. In 
the presence of methylene blue,® the 40-60 fraction oxidized 6- 


Table II 


Comparison of products derived from 6-OHN oxidation and 
pseudooxynicotine hydroxylation 
The hydroxylation of pseudooxynicotine was carried out in the 
following manner: 10/imoles of pseudooxynicotine, 0.125/*mole of 
methylene blue, 10/tmolfes of potassium phosphate buffer, pH 7.0, 
and the “hydroxylating enzyme” were incubated in a total volume 
of 2.0 ml at 30° until oxidation ceased (0:45 /onole oxygen per 
/xmole of pseudooxynicotine). Aliquots of the reaction mixture 
were adjusted to the appropriate pH with HCl or NaOH as re¬ 
quired and the absorption spectrum was determined; For chro¬ 
matography, the acidified reaction mixture was spotted on What¬ 
man No. 1 paper and developed in butanol-ethanol-water (42: 
42:16). The spots were visualized by spraying the paper with 
DragendorfTs reagent. Under these conditions, pseudooxynico¬ 
tine has an R F of 0.96. \ 



Product source 

Absorption maximum 

. - e * 

Vi 

In 0.1 n 
HCl 

At pH 
10.6 

In 0.1 n 
NaOH 

310/289 328/310 

Rr 

i : 


mu 

mu 

Wfl 



6-OHN.. 

289 

328 

310 

1.16 1.10 

0.91 

Pseudooxynicotine... 

289 

328 

310 

1.17 1.09 

0.91 






HPO to various oxidation states; oxidations consuming as little 
as 0.5 /xmole and! as much as 1.5 /xmoles of oxygen per /xmole of 
. 6-HPO have been observed with different preparations. 
s " After oxidation of 6-HPO by the 40-60 fraction in the presence 

‘ • Contrary to what had previously been observed (1) the 40-60 
fraction prepared from most batches of cells will oxidize nicotine 
beyond the oxidation state of 6-HPO (1 /xmole of oxygen per 
*«mole of nicotine) in the presence of methylene blue. 


TIME IN MIN. 

Fig. 4. The oxidation of nicotine, 6-OHN, and 6-HPO by nico- . ^ 
tine-grown resting cells. The reaction mixtures contained the \V%3F- 
following in a total volume of 2.0 ml: potassium phosphate buffer, 
pH 7, 70 mmoles; 0.25 ml of an 18-hour culture of nicotine-yeast 
extract grown cells (strain P-34) equivalent to 731 Klett turbidity 
units (No. 60 filter); and either nicotine, 4 pmoles; 6-OHN, 4.5 
/xmoles; or 6-HPO, 1.9/xmoles as noted. Gas phase air, 30°. Data *! 
corrected for autorespiration. . 
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Fig. 5. The oxidation of 6-HPO and nicotine by crude cell ex¬ 
tracts. The reaction mixtures contained the following in a total 
volume of 2.0 ml: potassium phosphate buffer, pH 7.0, lOOpmoles; 
methylene blue, 0.625 ^mole; crude enzyme, 5 mg protein; and 

where indicated, nicotine, 4 mmoles, •-• ; or 6-HPO, 5.6 

jimoles, O-O- Gas phase air, 30°. \ 

of brilliant cresyl blue, the reaction mixture showed a hew and 
intense absorption maximum located at 360 m/i. Concomi¬ 
tantly, no Dragendorff positive material could be detected! on 
paper chromatograms. These changes are presumably associ¬ 
ated with the formation of the third oxidative product, the iden¬ 
tification and 1 isolation of which are presently being studied in 
this laboratory. 

discussion —“ * > ' 

The identification ofi 6-HPO as a product of nicotine degrada¬ 
tion suggests that the bacterium P-34 metabolizes nicotine by a 
heretofore unreported pathway. Although 6-OHN had previ¬ 
ously been, found as a product of nicotine degradation' (8), its 
further metabolism was reported to involve an attack upon the 
hydroxylated pyridine ring to yield a glutaconic acid'derivative 
with an acid absorption maximum at 290 m^ which underwent a 
bathochromic shift to 300 mu when the spectrum was determined 
in sodium hydroxide. This compound, although having absorp¬ 
tion characteristics somewhat similar to those reported! here for 
the product of 6-OHN oxidation, differs from 6-HPO in the fob 
lowing properties: the reported acid-base shift in absorption 
spectrum is not reversible (9) ; it reacts with ninhydrin; and ana¬ 
lytical data indicate the presence of only one nitrogen in the 
molecule (8). 

It is of interest to note that 6-hydroxymyosmine has been 
reported to be a product of the bacterial oxidation of nornicotine 
(10): This suggests that nornicotine is degraded in a manner 
similar to that reported for nicotine in this paper. However, 
since neither myosmine nor 6-hydroxynomicotine was detected, 
it is not clear whether nornicotine was initially hydroxylated and 
then dehydrogenated* or whether dehydrogenation preceded hy¬ 
droxy lation. Thus it is not possible to establish a formal analogy 
between the degradative pathways of nicotine and nornicotine, 
although the results are highly suggestive. 


...WwV 




Fig. 6. Summary of reactions discussed. I, 6-hydroxynicotine; 

II, 6-hydroxy-A-methylmyosmine; HI, 6-hydroxypseudooxynico- 
tine; IV, pseudooxynicotine; A, hydroxylating enzyme; X, 3rd 
oxidative product of nicotine degradation. , AX.- 

^ - 

■v^ & t. y 

The isolation of 6-HPO after the one-step oxidation of 6-OHN 
raises the question as to the nature of the immediate product of V 
6-OHN oxidation^ since an examination of the structure of these _>1 1 ' 
compounds (Fig. 6) suggests that an intermediate exists between ‘ 
them. For reasons already mentioned, 6-hydroxy-A r -methyl- fffi. - 
myosmine could be the intermediate. Its conversion to 6-HPO ; y ' 
need not be enzymatic since as an a-pyrroline derivative it might ( ^ 
be expected to be hydrolyzed spontaneously under physiological 
conditions to 6-HPO. Thus, an analbgous compound, myos¬ 
mine, was reported to undergo instantaneous hydrolysis in w r ater 
to 3-pyridylkj-aminopropyl ketone (11). The reverse type of 
change, cyclization of the ketone pseudooxynicotine to methyl- 
myosmine, occurs with alkalinization (12). 

1 It is therefore not certain whether 6-HPO is a true intermediate 
in nicotine degradation or whether it is formed either because 6- 
hydroxy-N-methylmyosmine cannot be further oxidized in the 
reaction system devised for its accumulation' or because 6-HPO 
is an artifact of the purification procedure used. Although pos¬ 
sibly not stable in the free state under physiological conditions, 
6-hydroxymethyltnyosmine attached to an enzyme could 1 be suffi¬ 
ciently stable to allow its further metabolism without the forma¬ 
tion of 6-HPO. These possibilities are shown in Fig. 6. That 
6-HPO is oxidized by resting cells and cell-free extracts in a 
manner consistent with its being an indermediate in nicotine deg¬ 
radation is not conclusive evidence on this point since one can 
postulate an equilibrium between the ketone and the myosmine 
derivative. It is hoped that identification of compounds further 
along the metabolic chain will ultimately allow a decision be¬ 
tween these possibilities. : - 


V!-V 


1 


SUMMARY 



... , ... ' ^Vr- .. £ 1 .- - -“ff fi 

An enzyme fraction has been obtained from a nicotineK)xidiz- 
ing soil bacterium which' catalyzes the aerobic oxidation of 6- . 
hydroxynicotine with the consumption of 0.5 jxmole of oxygen ^ 
per /imolb of substrate. The product isolated from this reaction ~ ; 
has been identified as 6-hydroxypseudooxynicotine on the basis ' l / 
of elemental analysis, ultraviolet absorption spectra,'and simi- • 

::: t • 1003540394 liS 
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larity to the product of pseud ooxynico tine hydroxylation by an 
enzyme fraction which is known to catalyze hydroxylation at the 
six position of the pyridine moiety. 

Resting cells, crude extracts, and an ammonium sulfate frac¬ 
tionated extract of the nicotine-oxidizing organism oxidize 6- 
hydroxypseudooxynicotine. Uhder the appropriate conditions, 
oxidation by the fractionated extract ceases after the consump¬ 
tion of 0.5 /xmole of oxygen per ^mole of 6-hydroxypseudooxy- 
nicotine to yield a new ultraviolet absorbing substance which 
could be the third oxidative product of nicotine degradation. 

The relation of 6-hydroxypseudooxynicotine to 6-hydroxy-jV- 
methylmyosmine and the possible role of these compounds as 
intermediates in nicotine metabolism are discussed. 


i 
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The Bacterial Degradation of Nicotine and Related Compounds 




















The following informal summary of our investigations conducted since the 
preparation of the annual report for 1958-1959 is submitted as our semi¬ 
annual report. During this period we have completed our work on the third , „ v , 

oxidative product, shown the involvement of a K- or Q-like vitamin in two of '***&$*« 
the oxidative steps studied, and obtained more information on the fourth 
oxidative step. Our third publication in the nicotine series is now in 
print (J. Biol. Chem., 235:795-80, i960) and reprints will be sent as soon 
as they arrive. A report of the work on the third product will be presented 
at the national meeting of the Society of American Bacteriologist, May 3, in 
Philadelphia, and an abstract of this paper was published in Bacteriological 
Proceedings, p. 168 (i960). 
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A. The third oxidative product. 


; v ,< -\cT‘’ . . * ■ 
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$SS8N£ 


The previous annual report described the isolation in crystalline form 
of a compound then believed to be the third oxidative product. This compound^ 
was tentatively identified as 2,6-dihydroxy-n-methylmyosmine. Further proof 
of its identity has been obtained by selective reduction of the double bond 
in the pyrrolidine portion of the molecule by means of NaBIfy, to form a 
3-substituted dipyridol. Since the substituent on the 3 position of the 
pyridine ring is saturated, it would not be expected to contribute signifi¬ 
cantly to the ultraviolet absorbtion spectrum of the reduced product, which 
turned out to have identical absorbtion characteristics to that of 2,6- 
dipyridol. This evidence makes conclusive the former tentative identification 
of the isolated product. •• , - . 






■/* 


, ... ' ' • r. 

As mentioned in the previous report, the above mentioned compound was 
not further oxidized by our bacterium or by extracts thereof. It has now been 
established that this compound is actually a side product of the true third 
intermediate, formed by a nonenzymatic, nonoxidative, alteration of the true 
intermediate. When conversion of the second to third product is carried out 
in a spectrophotometer measuring increase in absorbance at 360 mu (the 
maximum of 2,6-dihydroxy-n-methylmyosmine), two distinct rates separated by 
a sharp break are observed. The initial rate is very rapid and the second 
rate quite slow. A total spectrum run on reaction mixtures at the break 
point revealed a new substance present with the following properties: 




h* 

o 

s 
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1. Ultraviolet absorbtion maxima at 3^5 and 275 mu 

2. A carbonyl function is present 

3. The compound is irreversibly converted nonenzymatically and 

-Cy- V, J.i >. nonoxidatively to the previously isolated 2,6-dihydroxy-n-: 

■SV; -■ methylmyosmine under the conditions employed for its 

:'''’^ ; ^' enzymatic formation. ‘ i ^ 

4. ‘This irreversible conversion occurs instantaneously with 'CO 

?#^:the application of heat or alkalie. 

5. Addition of acid to this material results in the formation"" c; 
a compound (probably a salt) with a single absorbtion 

'■ maximum at 320 mu. 'T- ,• 













ource: https ://www.iridusTry^ .ucsfTeauA 
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V. 6. Addition of a 0-40 ammonium sulfate fraction of the crude * 

, extract results in the rapid disappearance of its absorbancy : 

3^5 mu« • •; v •' ••;'«. ' .&%*•• 

v; . We have as yet been unable to isolate this unstable compound which 

we conclude is the active third intermediate in our system. Based on the • 

. presence of a carbonyl function in the active molecule and its nonoxidative 
; conversion to the identified dihydroxymyosmine, we propose the following 

' ’ MM • MMM m ^ -M & - * -* — - - — _ S J___ __£» ___ J_» _A I « ■ ■ . . ' . _ _ 



I. 6-hydroxypseudooxynicotine (2nd product) 

II. 2,6-dihydroxypseudooxynicotine (3rd product) 
III. 2,6-dihydroxy-n-methylmyosmine 


■ ■ . ' - ' r J ’ V rl- ■ • ■■■ ■: ;v r: 


B. 


i-iJL.: 

^ * y'; 

our bacterium fail to catalize the first or third oxidative steps in nicotine 
C breakdown unless they are supplemented with a redox dye such as methylene blue' : ’Sff 
-Vor brilliant cresyl blue. The nature of the cofactor being substituted for by "W$m 
•• the dye remained unknown despite numerous attempts to uncover its identity."’ - 

TX -_____ j«_ .it i m . > . _ * 


Involvement of a K- or Q-vitamin. 

It has been mentioned in previous reports that extracts obtained from 


* -XT-~ - AVU UJL UJf 

It was recently found that several vitamin K analogues Including menadione 
and juglone will replace the redox dyes formerly used as accesory hydrogen 
acceptors in these reactions. These coenzymes catalize the reactions at 
rates considerably higher than those obtained using redox dyes. 




i'v 


'■ f '-.•‘■.•it 4 j 

Tw- ■ 
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Various extracts of freshly grown cells made with lipid solvents have 'nrMW 
been found to be active in this respect also. The ultraviolet spectra of '^r' 4 V.V . 
these cell extracts correspond to the general pattern exhibited by coenzyme i 
Q type compounds suggesting that such a compound is the actual cofactor. O - ^ 
The fact that synthetic vitamin K is active does not contradict the above O V 1 

statement since the Q and K'molecules are very similar in structure and CJ ^ 

function. If substantiated, these data establish a new function for such % ^; 


■- ' -" J. wxxxw uxuii J. Ui OUCU Ts/ 

vitamins as being Involved in hydroxylation reactions. 
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C. The 4th intermediate. • 'Xz\>i " ■ '. ... . 

Recent spectrophotometric data indicate that a new compound is formed 
when the 3^5 mu material (il), formed in a cuvette, is subjected to the 
action of enzymes present in a 0-40 ammonium sulfate fraction. A new 
ultraviolet maximum at 325 mu appears and in turn disappears, suggesting " ■' *:!$$$■& 
the temporary accumulation and further conversion of the next intermediate. 

The data, which is not yet conclusive, suggests a hydrolytic opening of the 
substituted pyridine ring to yield the 325 mu material followed by an ' • ^^^07 

oxidation that destroys all ultraviolet absorbtion peaks. 


mm 
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D. Projected work. ' 'jf- - : 

In the next six months we hope to carry out the following investigations: 

■» v:>- -... ••. *t-. 3 $$^! 

1. Further studies on blue pigment formation on which no work has '-"V'- V ' 

been done since last summer, with special emphasis on the • ■ * 
isolation of the pigment in pure form. • ,••••.; y 

v: ■■■■■■ . ■ ■■ ' , - ■ 

2. Isolation of the third intermediate, probably as a phenylhydrazone. 

*•' "r>• •> -■ ,. s - 

3*' Attempts to isolate and identify the "Q-like" coenzyme, 'v-. 

■r. I‘ ■ -- a -;[>■ "■ ' ■' 

’ ' " Investigation of the fourth and fifth oxidative reactions ^ 

following the pattern of work with the previous three steps. 
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Project or Subject: The bacterial degradation of nicotine and related |5 ^t 
compounds. The goal of the project is the elucidation of the inter- • 
mediary metabolism of nicotine oxidation. " : 


Y.v.'..-.v ': : -V,;';. ■ ■:•'/■'■■'■. • '••. v :. ... ''-"'^^ 0 ' 

Detailed Plan of Procedure: The program and progress of this investi- ’ 
gat ion have been detailed in past grant applications, in semi-annual 
and an nu al reports, and in the two papers published to date. On the 
assumption that the above material is part of the record, only a. brief '-'.^0^. 
statement of the work contemplated for next year is included heire. : 

It is our intent to continue the research along the lines of the past * 
three years. The identification of the third oxidative product, which 
we now have in crystalline form, is currently receiving most attention. 

We have recently worked out the conditions necessary for the accumula- 
tion of the fourth product and a chromatographic technique for its - 
detection. We will shortly attempt a large scale (several hundred r - 7 ? 

milligrams) enzymatic synthesis of this compound and start purification :M 
and identification studies as was done for the three preceding meta- vtv 
bolic intermediates. We will investigate the conditions necessary for 
the accumulation of the fifth oxidative product. Since our enzyme - ^^0^ 
preparations oxidize nicotine beyond this point, and since the chroma- 
tographic technique worked out for the fourth compound may also apply [ M0§i^ 
to the fifth, the prerequisites for this phase of the work are completed ' ' 


•v:-ry^: s r,rv$.. v^r- ; 
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Finally, over the course of last year we have obtained, by isolation 
and from other investigators, a collection of about a dozen different 
nicotine oxidizing bacteria. We plan to investigate the ability of 
these organisms to metabolize the intermediates of nicotine oxidation 
we have isolated using the simultaneous adaptation technique. From 
such studies we should get some information as to whether the pathway 
of nicotine oxidation carried out by our organism is a general one. 

It is improbable that more than the above, if that much, will be com¬ 
pleted within the next year. -V:,; v.>. 
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Budget Plan: ■ . Salaries '.j-$4,800.00 * 

X-: ....■ Expendable Supplies ^ 1,500.00 
. ' . y ' Permanent Equipment v -y;K • •; 

■ . Overhead • •_/'• • • 532.00 1 .y-; • 

■' ' • * . ' Other ■ Travel 4 • - • 350 .00 ■‘-vi 

Total . $7,l82.00 r yy 

Anticipated Duration of Work: One year for work outlined. About two /|f|pi|pb 
additional years to complete the project. 


$ 4 , 800.00 

- 1 , 500.00 




532.00 

1 350♦00 


c: ,rS+'-*" 


Facilities and Staff Available: The facilities of a well equipped 
bacteriology-biochemistry laboratory are available and no additional 
needs are anticipated. ,.y :y.:y . \ v 




needs are anticipated. .’Vj.yy-: 

The staff will consist of the director of the project and two graduate 
students. One, Mr. S. Richardson, has advanced to candidacy for the ' 
Ph.D. degree and will be working essentially full time on the project. 
He will receive $3600 for the year. The second student, not yet chosen, 
will be working only part-time, and will be used mainly to assist in 
organic syntheses and other chemical aspects of the program. •- 

Additional Requirements: None. : • V 


Additional Information (including relation of work to other projects 
and other sources of supply): • 






The relation of our work to projects in progress elsewhere and to -•£. • 
current knowledge of nicotine metabolism has been discussed in previous H* 
grant applications and in the semi-annual and annual reports, and there 
is little new to mention here. yyc• • 
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Reprinted from Bacteriological Proceedings 
t 59th General Meeting, 1959 

Printed in U.S.A. 







P13. The hydroxylation of myosmine, nomicotine , 
and pseudooxynicotine. Lawrence I. Hoch- 
stein and Sydney C. Rittenberg, Depart¬ 
ment of Bacteriology, University of Southern 
California, Los Angeles. • vv - . - >; , 

Previous studies have established that am enzyme 
fraction, obtained from a nicotine-oxidizing soil 
bacterium^ hydroxylates nicotine, with the con¬ 
sumption of 0.5 pmole of oxygen per pmole of 
substrate, gelding 6-hydroxynicotine. Manomet- 
ric experiments showed that the hydroxylating 
enzyme fraction did not oxidize pyridine, nicotinic 
acid, nicotinamide, anabasine, or 3-nicotinylpro- 
pionic acid. Myosmine, nornicotine, and pseudo¬ 
oxynicotine were oxidized: 0.5 pinole of oxygen 
per pmolfe of substrate was consumed during the 
reaction. It would appear that the structural re¬ 
quirements of the hydtoxylating reaction involve 
more than the pyridine moiety of nicotine. 
Whether the intact pyrrolidine ring is a structural 
requirement is more difficult to assess. The oxida¬ 
tion of nornicotine and myosmine would indicate 
as much. However, it is not certain whether myos¬ 
mine is oxidized as such, or as its open, hydrated 
form. A similar uncertainty exists with'respect to 
pseudooxynicotine. 

The product of myosmine oxidation had a single 
absorption maximum, at 298 mp in 0.1N HC1 and 
at 280 mp in 0.1N NaOH. These absorption char¬ 
acteristics correspond to those reported for syn¬ 
thetic 6-hydroxymyosmine. The ultraviolet ab¬ 
sorption spectra of the products of nornicotine 
and pseudooxynicotine oxidation, as determined 
in reaction mixtures, also suggests that these 
compounds are hydroxylated at the six position 
by the enzyme. The product of pseudooxynicotine 
oxidation is identical in absorption characteristics 
to a product formed by a two step enzymatic oxi¬ 
dation of nicotine. This and other data identifies 
the second oxidative produce of nicotine metabo¬ 
lism as 6-hydroxy-N-methylmyosmine or its hy¬ 
drated form. 
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150 EAST FORTY SECOND STREET , • NEW YORK 17, N.Y. 
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.■4i;v Application for Research Grant 




v ...... . . ....... 

V \ : v • • 4 ;v,.\ ! Dates July 1 6 , 1959 

;.{,4l. Name of Investigator: Benson B. Roe, M.D. and Leon Goldman, M.D. 

^Associate Professor of Surgery .^.7,.. Professor and Chairman 
444 2 • Title: ' ... and Chief, Cardiac Surgery Department of Surgery 

.•, .• -. ■ '••••. . • •••>/. i.f ; l •' S J>4T \v> ,• .. . , , ,. 

1 3« Institution . .. School of Medicine 

; , & Address: .'..University of California 

4 ; :4.* 3rd and Parnassus 

4-4 - . " V 4 V San Francisco 22, California . ; > 

- v .V.7;; -ii. ' V;v 4 ; j. - 4; ,4 ""•>’■ M-W 
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San Francisco 22, California v ’ .' . ; 

The Action of Negatively Charged Ions on Tracheo- 
Bronchial Ciliary Action in the Human Patient. t 


J Project or Subject: The Action of Negatively Charged Ions on Tracheo- ^'44^4^ 

iiv--;'' V Bronchial Ciliary Action in the Human Patient. 

#^1^4 4 4'4 -v. 4 - * v >;y V. 4 ,4 ; 

C 5« Detailed Plan of Procedure: In vitro studies on animal trachea by Doctor Albert 
P. Krueger, Professor of Bacteriology, Emeritus, at the University of California, 
and living animal studies on tissue susceptibility to trauma have indicated 
significantly detrimental effects of positively charged ions in the inhaled air. 
Negative ions have been demonstrated to produce increased ciliary action and to 
/’ // promote tracheal cleansing. Little vork on this subject has been done in this 
country though extensive studies have been reported in Europe. The potential 
..... clinical value of this work is significant and of particular Importance is Its 
.. <«.,••. v .. use in the postoperative patient to aid mucous evacuation and avoid atelectasis. 

>' > ’ Method : Safe, effective air negative ionization apparatus has been developed by 
4 4. the Wesix Electric Company in San Francisco. Using this apparatus or modifications 
of it, a combined clinical-pathological study is planned. 

A. Clinical studies will utilize a double blind method of ev alua ting 
postoperative respiratory complications in patients who will be 
exposed to a negative ion atmosphere. It is planned to use a 
group of goose-necked ionizers at the patient's bedside, some of 
which are dummies not identifiable to those making the c linical .. 

evaluation. ET 
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Negative ion apparatus may be rigged into anesthesia machines 
and it is planned to carry out this work in conjunction with 
Dr. Stuart Cullen in the Anesthesia Department to evaluate 
clinically the effect of negative ionization during anesthesia. 
It is significant that high pressure with turbulent flow (such 
as anesthesia machines and air conditi oning ) produces positive 
ionization in the very areas where it is theoretically most , * 
detrimental.' 
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" ? i-r v ; ' Ciliary action of tobacco smoke atmosphere will be measured and 
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correlated with ionization control. Ciliary action in human bronchial specimens 
will also be correlated with history of tobacco smoking. _ \\ 
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' The Committee's support of this work is greatly appreciated and 
•.satisfactory progress to date suggests a rewarding outcome. ■ '.::v . 
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Date: July 28, i960 


Name of Investigator: 


Benson B. Roe, M.D. 
Leon Goldman, M.D. 




2. Title; The Action of Negatively Charged Ions on Tracheo-Bronchial Ciliary 
•• Action in the Human Patient. 




. 

’ - V :.. ; ^ 


Institution 
& Address: 


University of California Medical Center 
San Francisco 22, California : 


; 4. Project or Subject : In vitro studies on animal trachea by Dr 

Krueger (Professor of Bacteriology, Emeritus, University of California) and living 
a n i m al studies on tissue susceptibility to trauma have indicated significantly 
detrimental effects of positively charged ions in the inhaled air. Negative ions 
’ have been demonstrated to produce increased ciliary action and to promote tracheal 
. deeming. Little work on this subject has been done in this country, though 
t extensive studies have been carried out in Europe. The potential clinical value 
of this work is significant, and of particular importance in its use in the 
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postoperative patient to aid mucous evacuation and avoid atelectasis. 
5« Detailed Plan of Procedure : 

Method: .. ’ : -i ' ; y;: 
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Safe, effective air-negative ionization apparatus has been developed by the ' 
Wesix Electric Company in San Francisco. It is planned to carry out a long-term 
study of clinical effectiveness of this measure in the postoperative patient both 
during and after anesthesia. In vitro studies on fresh surgical specimens of 
human bronchus will be carried out simultaneously on this campus to determine 
whether ciliary activity and bronchial trauma are effected by positive and negative 
ions in the same manner as that demonstrated by Dr. Krueger’s animal studies. 

6. Budget Plan: 
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a. 

b. 

c. 

d. 

e. 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (15$ of a / b) 
Other 


• T : 

100.00 . 7 - 
750 • 00 


Equipment 750.00 ; 

15$ of a / b) , : 15.00 


$ 865.OO 
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Anticipated Duration of Work; Two or three years. 


Facilities and Staff Available : Benson B. Roe, M.D. (Assoc. Prof, of Surgery) 73^$*' 

Henrietta Chandler, B.S. (Laboratory Technician) #l ; 
Laboratory is located in the Experimental Surgery Building. • i 

Equipment already purchased includes 1) Dissecting microscope, 2) AIR Ion targeV%#*# 
collector, 3) We six Mark IV Ion collector, 4) Vibrating Reed type micro-micro- 
ammeter, 5) Strobotac Light. • • •> >;• ' 

'■ : -.w'- //../'/.v ...' h 

Additional Requirements ; Additional financial support is requested. Estimates 
of various costs in the categories listed have already proven to be unrealistic y 
so far as our original grant request was concerned. The continuation of the 
project is dependent upon further support not available from existing local ’ f 
funds or facilities. . v • • : 


-?• 1 ' * t*- 4 “ 

■ !i r\ - 
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Expendable Supplies: 

—- --- 

Original request was for $500. In the first three months of operation the' 
expendable supplies have been for $126.80. Further supplies have been already 
requisitioned. • ; r ..... 


Permanent Equipment: 


-•'y -.-'. - 


Original request was for $1,700 based on available catalog costs of necessary 
equipment as listed. These costs have all exceeded the original estimates 
and before completing our equipment even for the basic studies, without 
including that for the clinical studies, a total of $2000 has been spent. 

10. Additional Information (including relation of work to other projects and 
other sources of supply): " 




■ 

: : ' 


/s/ Benson B. Roe 

Director of Project 


/s/ Stanley C. Bateman J 

Business Manager . / V-. v .' 

•• v t\\ . ' 
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— talled Plan of Procedure (Use reverse side if additional space is needed) : 

. H&s cisare ' fcte ““king any effect on the cardiovascular system? ••' .<v;'-'y-i • ' : ,ti.t'^ 

ai^ificance of objective methods in the verification of similar findings "is 

^SSistiT 1 ? Rec ° rds of P» c <>rdial displacement and acceleration in the filtered ' T^M 

fr S 16 ^ raagQ represent objective criteria for changes in circulatory 

^ 1958 * ^~J 1 I 1 f ehr T H ba p s «'x*e Karilographie, Edition Segensbergf'Sfl 
.. wuenster, 1950, in press: Arner. J. of Cardiology). - -y. r:!..«».-.... •.w,.~® c .-, v ., 

: vy: Precordial displacement corresponds to the lowest frequency range of vibratR>ns ^‘^ISSS 
caused, tv thG hGart ^ rta-w «_*_^_ -i . ' ■* y^i ?! 


caused by ^ heart^at 

mathematic derivative of displacement. It may be registered by the use accSL^?ers 
mathematic or graphic differentiation of the displacement tracLg, or the application^of 
band pass filters in the range 5-25 c.p.s. Both precordial displacement aJPacceleration 
tracings have been studied in basic experiments by the investigators. These tracings have % 
relatioJIivfn to to J al body ballistocardiograms; however, pattern and time 

deT-rS+io? 15 ® Ve u tS S ® em to be constant and reproducible in precordial^Sf 

derivation. Standard patterns have been used as the basis of comparison with conditions 

SOt chanxred naWHnvnomnor* _ mi _a. .-j . . 


C t ! BtS “"led out by Dr. Rosa, by using this iiithod, 

V : !-g lfl y ant . ef fegts Produced by smoking within 15 minutes. ...This observation requires a S 
' pr0bl2?“^ bu ^ 1 ? . s “ f £ 1 ? len ‘.1=? auake n new interest ii the 
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_ • The investigators are going to conduct a two-year research program in 

. .. coronary heart disease under the sponsorship of the American Heart Association. V 

This study will include the workup of 50 normal subjects and 50 patients suffering’'''lift 
from coronary heart disease. 

'■ ■.. ■ ■ ■ ■ " ■" " ' -y-wte' 
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. if. Apart from precordial methods, routine electrocardiography, phonocardio- 
graphy, chest x-ray, ballistocardiography, and usual clinical tests will be made 
for 2 subsequent years. It is suggested that, under the sponsorship of the ,' . 

■/Tobacco Industry Research Committee, a parallel study be made. The effect of 
: 1 cigarette smoking would be studied on the same clinical material, including both 
■normal subjects and coronary patients. ■ ■. 1 ■■ •r-'rf. 

:';,■ •■/•-•'''. *>■•■?;-■ ‘ • 

■" Buechley and coworkers (Circulation, 18: IO85, 1958) from the California 
State Department of Public Health, found a significant difference in death rate 
from coronary heart disease between non smokers and heavy smokers. The study has 
been based on 19 similar previous publications. . • 'v f -i /;:-.-j 

r ' v ‘ ' * ’• •••. , ‘ 5 ' •»" v ?\’X *r .?,*•» 

'■:*< i v :.I r ' 

A research group at Johns Hopkins University published five experimental - 

reports on this problem and stated (F. M. Davis: The Am. J. of Cardiology, 3:103, 

1959) that changes in cardiovascular dynamics in patients with coronary heart 
disease are dramatica ll y reflected in the ballistocardiogram after the routine 
jemoklng of a olearotta. 

The present study, as stated above, will compare, among other data, the 
low frequency tracing of the chest wall with the ballistocardiogram of the body 


If any change in tonus of the skeletal muscle is responsible for BCG changes, the 
low frequency tracing of the chest, which is not influenced by muscular tonus, 
will provide an objective basis for the explanation of the previous findings. 

•" *'■ '■ ' '• : ' '' Budget m •' ... ■’ ... .-M 







1/3 salary of a full time Assistant 

$2,000 

-... K; 

l/2 salary of a full time technician 

2,500 ,, 

• v . :V/ 

• # - m 'h 1' • 1 .**. • V.\ 

1/4 salary of a full time secretary 


- 1 1 - •.» • 

.. 

(reports and filing) 

.: ; y: 1 ; : ' i/750 , 'v;- .; 




photographic supplies 

. 300 

u - i 

• ••*’4 • -r : 

travel, meetings, books 

300 

•• V : 

8$ overhead 

5U8 



$ 7>398 per year 

A Progress Report of the work accomplished will be sent to The Tobacco 
Industry Research Committee on July 1 of each year. 
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W 0 y!;H- - r ; ««-ruiovascuiar system? 

^VThe significance of objective methods in the^iiSf:f' 
unquestionable. Records of* nrp^n^^i ** , tiie ver ification of similar findings is • ••"©Hfo-rt 

' ballistic f«quencrSaLlec~sc^oii^ S ? ce ^f “ 4 ““^“tloa to the filSred JW 

•ijniatocs <L. M. BoL: linfuehruag to die SlisttoS 

Muenster, 1958; to press: itaer. J. of CardloloKy) ••» dlo S ra I ,hle < Edition Begensberg, •£;; 
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mathematic derivative of displacement it mav he Pr ® c ° rd1 ^ 1 acceleration is the second' -' 
mathematic or graphic differentiatio^ of the dispjIcSSt^t ? ^ US * ° f Piezometers, * 7 ; 
band pass filters in the range 5-25 c n s Tin+vi tracing, or the application of ;;•>*•■ 
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relationship to circulatory events seem to be mow 00 f 3 ™ 8 ’ however, pattern and time J&S 
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- The investigators are going to conduct a two-year research program in . ',i,; 
coronary heart disease under the sponsorship of the American Heart Association. 

This study will include the workup of 50 normal subjects and 50 patients suffering 
from coronary heart disease. : 


Apart from precordial methods, routine electrocardiography, phonocardio- 
graphy, chest x-ray, ballistocardiography, and usual clinical tests will be made 
for 2 subsequent years. It is suggested that, under the sponsorship of the 
Tobacco Industry Research Committee, a parallel study be made. The effect of 
cigarette smoking would be studied on the same clinical material, including both ! 
normal subjects and coronary patients. ; i . 

; ; -' v • ‘ '• i. 

■ ; i ■ • • • . * 

Buechlev and coworkers ( Circulation. l8: 1085. 1958} from the California 
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;i Buechley and coworkers (Circulation, 18: 1085, 1958) from the California 

State Department of Public Health, found a significant difference in death rate 
from coronary heart disease between non smokers and heavy smokers. The study has 
been based on 19 similar previous publications. \ , V- ■. »• v>- ? > .•.< 
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A research group at Johns Hopkins University published five experimental 
reports on this problem and stated (F. M. Davis: The Am. J. of Cardiology, 3:103, 
1959) that changes in cardiovascular dynamics in patients with coronary heart 
disease axe dramatically reflected in the ballistocardiogram after the routine 

smoking of a cigarette. ’ ■. ■. ■ -Jrfc'dy’ 

... .. v . , , lf ,d ..' VY- V'"- V/' < / 1 : ! ^r# { ^v.nc ; VM- 

The present study, as stated above, will compare, among other data, the 
i’low frequency tracing of the chest wall with the ballistocardiogram of the body. 

If any change in tonus of the skeletal muscle is responsible for BCG changes, the v 
low frequency tracing of the chest, which is not influenced by muscular tonus, 
will provide an objective basis for the exp l an a tion of the previous findings. 
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Budget 


1/3 salary of a full time Assistant 

l/2 salary of a full time technician 

1/4 salary of a full time secretary 
(reports and filing) 

photographic supplies 

travel, meetings, books 

85 i overhead 


$ 2,000 

2,500 


1,750 
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$ 7,398 per year 
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A Progress Report of the work accomplished will be sent to The Tobacco ® 

Industry Research Committee on July 1 of each year. • 
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5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 7.; 7-0 • v.-Y-i .?,» 
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^ J!!^ *£* «wcl»06o»lc polyewaatle hydrocaibons -MB&A 

^ nf cartala strain. of Klee, they are thereafter able 

■ th« progressive growth of a tuawr to wixichthey m aosmlly $$$$$$& 

mutate ncn-carctB 0 ®raie »aalog» tested did not h*n this iSSend ^ 
carcinogenic agurts of misted structure. 

^Bnhanceaent could Y* auasured in three way., l) gasa tractim 

cvrotually regress, end 3) »» tins of persiatence of the tiaaor after control. 

Possible to derise quantitative, as well as a Qualitative " '7 
es tim a tion of tumor growth e n ha nc e men t* Tom plan of procedure for evaLnetlnff * v* 7 ; 

of thi* offset « an Mav ae^T^^TSSS S SSS? ^ 

hydrocart ^ of analogous series would be synthwlwd /WS 
suehthat there Is a known progression of carclnoganlolty. both In *trw f of*** ' ’* 

°* 1 * t€a ^ 111 theSoaMical uSSl %om 

^ S2? r ^?nAT2 , S h S^* #> «ad la the subsUtutedbeeu^ 
crxoinas we nave available the services of a synthetic organic chMlet 

Who ls able to prepare these covounds, v‘ 
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These series vould first be compared in susceptible mice. In a standard fash¬ 
ion in which 0.5 micrcmols In benzene are dropped on the shaved skin of tvo groups 
of six mice each 1) six times in tvo veeks 2) 18 times in six weeks (every Monday, 
"Wednesday and Friday). Compounds that produce more than 33$ of progressive growth 
In six paintings would be suitably diluted and reapplied for six times at various 
) diminishing concentrations. '•;;/, ja -''-\'U r. ‘ 

; 7'::V' v ■ ■. :V r'- *•*[' '• 1 • . • • .i- *•**.-.. 

^ Although we have been able in this maimer (id times) to detect a significant 
effect in the very week carcinogen 1;2 benzanthracene—if any conpound falls to 
show perceptible effect it will be reapplied for 18 times at Increasing levels up 
to 5.0 micrcmols per application (solubility permitting). , ,, . \ rv; £'■.-■ 

:,; As'far as possible these compounds will then be graded according to the total 
amount required to produce 33$ (estimate 37$) progressive growth. This will be 
ccopared with the published (carcinogenicity) values given in the literature for 
the same substances from classical test methods (5). - . ’ / ' 


-'■’A' 

i* 




n t-.‘> 


view of the demonstrations that weak carcinogens may inhibit the ‘ • 

effect’of strong ones, among the polycyclic hydrocarbons, similar quantitive «x- 7; 
perlments will be carried out, using combinations of agents which have been shown 
'to be "Competitive." fin d ve would also test mixtures which have been reported to., 

. be additive. (6)."V- 


ill 


jsuws. /UiU. we woiu-a sjlsi? vesv mi A vuxca , p m wi uo»o vcw 

* it. * * r 1 • • t > yl.. *“ • ' 

We would also determine the auaatitive effect in this system of strong car- P 

clnogens, such as 3,4 benzpyrene (which is strongly tumor enhancing) alone and In 
the presence of hydrocarbon mixtures such cm composite cigarette smoke con d ensate ©, 
(Ecusta) and the benzene-soluble fraction of industrial air pollutants. Effects H* 
of-each of these mixtures alone would also be found. It might thus be possible 
to determine whether naturally occurring complex hydrocarbon mixtures can inter- 
fere with the detectability of known carcinogens. „ v 1: 1 " 


•' ; v it ■ 


This approach gives promise of providing a rapid, economical, and quantitative £.Vt 
method of detecting the important carcinogens of the polycyclic hydrocarbon group), 
even when they exist as minor impurities in cccplex mixtures. In view of the time 
requirements and theoretical complexities of present methods for carcinogen testing, f l! y; 
it seems advisable to explore the utility and limitations of this enhancement phen- ' • ^ 
omenon. Should it prove to correlate veil with classical carcinogenesis studies, 
it would greatly facilitate the isolation of small active constituents in the com- vy,'7/.- 
plex mixtures obtained from tobacco or air pollution materials. ./ - ■ 
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..V 7.. Anticipated Duration of Wort 

January l, 1958 to Decesfcer 31 # 1958 

8. Facilities and Staff Available: 

H-'.'■■■■ - i. !’■ V -■ *' ' 1 
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/of g c ns t de r ahl e experience In this field. Ee has agreed to prepare the needed 
ccBPOnad i (nob oonttiolally available) ftar an emmarlste 


Additional Information (Including relation of work to other projects and other sources of supply): • ‘ ’ • '•'*•• • 

, 7 : ■: •*,; ■■>■' . - ■ ... : . “■ - ' 4 ..■■ 

/Ht bore another grant la tbs field of Cancer l^puaoloey froa the laxtlonsl Cancer 
i" loartitote fear about $17i500 a year, ibis is used In port to eluddats the re* 
letlon of tbs ephsaxamn t p h / tma nt w aa to the nechanliaai of host release to tot r* 
slsa tissue and tuners. 


♦ v • ;-i v 

; fi- * 


Sean# Stanley V. Olsen# XJB. 


Signature—_:_ j/ +Z Rttbltt 

Director ol Mod ( B , A . 


Business Officer of the Institution 


/••/ Alftes 0 . Johnson 
1 Alfus 0. Hohnsan 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 


1003541014 



c 


#10281 

TOBACCO INDUSTRY RESEARCH COMMITTEE 

150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. (Activated l/l/&) 

Application For Research Grant , r 


r..t. 

' i V. 


1. Name of Investigator: 




t y • i- 

■ V • V; ♦. • - -V f; ;■ ■■ 

2. Title: 

3. Institution ' 

& Address: 


4. Project or Subject: 

• / # ■ £ -. ■ ■ ■ i 


" 4 rt 


i 


? Date: Bwmabtr, itfS 

B« A* 2 u*ln, Ph>D« 

/UslsUst Professor of Apt tort olo^y 


Departatat of fipt&Mrtoioay 

Saylor uaivaroity CoUogo of Midas 

Sosas Nsdlcil Center 

Boastoa 3$, feaa* ] 




*v . 

’« r^v' •' .4 l -Vi 
; ; f 

4 /, 1 • : yyy*h 


rJ H 


•• . >Cv 

■ ■ '■ 




•. ): * 


i- 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 
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Report No. 1 
November 14, 1958 



C 


An Evaluation of the Phenomenon of Tumor Growth- Enhancement 
as an Assay for Carcinogens Among the Polycyclic 
Hydrocarbons and Related Compounds 

Dear Dr. Hockett: 

Thank you for your letter of October 28. I was wondering what 
you would want in the way of a report. Your request is a very good answer 
to my question. 

It is difficult to say much about this project without referring 
to the details of a rather complex background.This I would like to provide 
in the form of my report to the U.S. Public Health Service, which is enclosed. 

As you can see, it covers the work through the first half of this year. 

- I would like to point out especially the sections on: l) Effects of 
carcinogens on tumor growth — page 5 j 2) Quantitation of carcinogen enhance- 
ment effect — page 6; 3) Effect of other carcinogens and related hydro¬ 

carbons — page 7 J *0 Transplantation of skin — page 12; and 5) Studies in 
chemotherapy — page 14. All of these refer to some newer aspects of the effect 
of carcinogens on transplantation. 

In addition to the material in these sections, we are doing work on 
the standardization of the method. Because of occasional variation in the 
extent of tumor growth in normal mice — and the consequent variation in 
"controls", against which our effect must be measured — we conducted (end 
continue) some studies on the growth of different tumor lines in C3H, CBA, 

DBA/2, and various hybrids.. In brief, the behavior of the tumor in DBA/2 
mice seems to depend upon the mice in which it was previously carried. We 
have tested three tumor (6C3HED) lines from Rutgers and three of our own in a 
variety of situations. It is too early to go into much detail, except to say 
that the tendency is for the controls to diverge more from carcinogen treated 
animals. It has been occasional contention of Dr. Hauschka that "anything" 
grows in DBA mice — and therefore, this effect is not surprising. Our findings 
would indicate that you have to control conditions carefully to get this tumor 
tO' grow at all in these mice. While this may provide a more clear-cut. effect 
for strong carcinogens, it cuts down' on sensitivity for weak ones. 







\\y 

.•. r 
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Since the compounds we want to test are so valuable (and scarce), I 
have hesitated to let them go out until the test could provide reliable and 
reproducible quantitative effects. The alternative is to test everything at 
the same time — which would require an immense number of mice. We are indeed 
building up toward a larger group, but I trust this other problem will soon be 
resolved. 


C 
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It may be of interest to you to know that Dr. Fred Bock has written 
to me recently about his work with this system. He complains that his growth 
in DBA mice is too slow -- although he easily confirms the basic findings. I 
have written to him about my observations on the tumor and its origins. He Is 
esperiencing another aspect of this same problem. . 
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Tile other part of our work concerns the synthesis and procurement 
of carcinogens and their analogs. With the help of Dr. Osdene we have 
synthesized good quantities of six compounds and will probably have 2-3 
more before the end of the year. These are all benzacridines of varying 
levels of carcinogenicity. We have also purchased 10 additional members 
of this series from the Light Company in England. 

In addition, we have obtained a large group of methylated benz¬ 
anthracenes, benzphenanthrenes, benzpyrenes, crysenes, and cholanthrenes. 

Many of these are available through the collaboration of Dr. Ralph 
S. Becker of the University of Houston. He has a wonderful collection of 
high purity standards for his work on spectral properties. He is eager to 
find a reliable biological test to compare with his physical findings. He 
was referred to me by the N.C.I., and we should both profit. 


We will compare the physical properties of these compounds with 

1) a standardized classical technique (32 weeks of skin painting), and 

2) the tumor enhancement effect. 



This will permit me to make my own comparisons of effect, rather 
than to rely upon the data in a literature of unknown variability. 



Becker has found a very good correlation between the energy difference 
between two electronic absorption band maxima and published carcinogenesis. 

Other emission characteristics (fluorescence, phosphorescence, etc.) are 
providing additional information of value. But the biological data lack the 
quantitativeness of his observations — and we hope that I can provide such 
quantitation with the present study. 


To sum up, we have made progress in several directions, but this 
study will take longer than I had anticipated. However, the present develop¬ 
ments indicate that we may come out with more valuable data than was previously 
possible. 

If you require more details of my data or Becker's findings, I will 
be happy to provide them. 
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COPY 


BAYLOR UNIVERSITY 
COLLEGE OF MEDICINE 
TEXAS MEDICAL CENTER 
HOUSTON, TEXAS 



September 30/ 1957 

Department of Public Health and. Preventive Medicine 


Dr. Robert C. Hockett 
Associate Scientific Director 
Tobacco Industry Research Committee 
150 East Forty Second Street 
New York 17, New York 

Dear Dr. Hockett: 

I am writing to you at the suggestion of Dr. Harry Heimann, Chief of 
the Operational Research Section, Air Pollution Medical Program of tile U. S. 
Public Health Service. That organization has been interested in our coopera¬ 
tion in their progr ams . These were to be organized in such a way that our 
studies were to be closely coordinated with those of Dr. W. C. Hueper, Chief 
of the Environmental Cancer Section of the National Cancer Institute. 

I sun enclosing a copy of our application to the Public Health Service 
for the project suggested. Because of some administrative problems this 
project can not be supported until next spring at the earliest by the Public 
Health Service. Since the Air Pollution Program would like to see us take 
up our part of the work immediately it was suggested that your organization 
might be interested in support of this program until the Public Health Service 
can take over. The copy of our application should explain to you the matter 
of the proposed study. If this falls within your realm of interest and there 
is a possibility of such support I would be happy to supply you with whatever 
additional information you might require. 



It might be of some interest to know that we have progressed considerably 
beyond the work described and have tested several complex mixtures including 
some from tobacco extracts. The method described has been shown to be capable 
of revealing minute amounts of carcinogens (polycyclic hydrocarbons) even in the 
presence of a large amount of inert carrier. - 



I look forward to hearing from you on this matter. 

Very sincerely, 





. /s/ B. A. Rubin 
. v Benjamin A. Rubin 

Source: https://www.in ius’t rydociimints.ucsf.c i/docs/mri 
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1 . Research Plan 

A. Specific Aims 

To evaluate the carcinogen enhancement of tumor growth as a ’ * 

method for the determination of carcinogens in complex mixtures such as 
those derived from air sampling. To relate these determinations to other 
measures of air pollution and carcinogenicity. To compare effects so de¬ 
tected in local areas with the cancer epidemiology of those areas. To iso¬ 
late and identify the fractions in air samples that are capable of producing ;-,v 

this effect. ' 4 

‘V* : V 

B. Method of Procedure 

The solid content of measured volumes of air vill be collected in ‘ ‘ . 
a standard manner with the assistance of the Houston Department of Health in 
consultation with the Robert A. Taft Center of the U.S. Public Health Service. * * 

Mobile collection equipment will be situated in places where good cancer fre- 
quency data already exists and where further detailed studies are being made k 4 4f ’ '•* 
by the Cancer Epidemiologists of the Texas Medical Center. These areas vill 
include the environs of several urban areas together with comparatively rural 
sections where no abnormal pollution is present. These will be selected on 
the basis of location, population stability, and completeness of medical re¬ 
cording. * 

* *V V * * 

Chemical and analytical treatment of these samples will be pat¬ 
terned after the methods developed in cooperation with the Taft Sanitary „ • 4 7* 

Engineering Center. Similar types of fractions obtained from them will be 
compared with our materials. 

Our present biological technique consists in the skin painting 
of Dba/2 mice with suspected carcinogens dissolved in benzene or.other ap¬ 
propriate solvents. Groups of at least six young ( 2-4 month old) mice are 
painted (0.1 ml of mixture applied) three times a week for a total of six 
weeks. One week after the last painting a suspension of tumor cells 
(Gardner Lymphosarcoma - 6 C 3 HED) is injected subcutaneously into the axillae 
of treated and untreated mice. The tumor is carried in our inbred line of 
C 3 H mice and is prepared in a standard manner designed not only to avoid 
the destruction of the whole cells but to separate them well. The usual 
dose of 1 to 2 x 10*7 viable cells causes measurable growth by the fifth to 
sixth day. This either regresses within ten days or kills by progressive 
growth in 15-20 days. 

In view of our being able to test small amounts cf complex mix¬ 
tures relatively rapidly, it is possible to further fractionate the mixtures 
beyond the present techniques of the Taft laboratory and thus to determine 
the active fractions. Identification of these fractions will be attempted 
with the help of such analytical facilities as infra red spectroscopy, mass 
spectroscopy, x-ray crystallography, and other methods available in nearby 
commercial laboratories. 


Active fractions from different areas and situations will be com¬ 
pared and mixtures and fractions found effective in causing significant en¬ 
hancement of tumor growth vill be similarly painted on a group of 30 Dba/2 
mice. This strain of mice has been repeatedly studied in this laboratory 
for spontaneous and carcinogenic development of neoplasms and the rates are 
well known and reproducible. These mice respond to known carcinogens within 
18 months with greatly increased malignancy rates. Thus the induced cancer 
rate will be compared with controls and with the tumor enhancement phenomenon 
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C* Significance of this Research 

Present methods of analysis for carcinogenic effect are slow* 
Moreover they require many animals and relatively large amounts of materials 
and time. The method we employ not only shows promise of correlating closely 
vith classical methods of carcinogen detection. Thus we are in a position 
to fractionate complex mixtures found in air and put them to a sensitive 
test requiring only a small fraction of the test sample ordinarily needed. 
This could greatly speed up the identification of the offensive components 
of air pollution and perhaps help to identify the different carcinogens re¬ 
lated to specific types of air pollution. 

Although our assay is not one for carcinogenesis per se , this study 
which does compare it to classical methods may delineate the usefulness of 
this simple objective procedure. 

The excellent cancer data collected in this' area and state by the 
Texas Medical Center Epidemiology Services makes it possible to compare air 
studies to known clinical responses. In this way, carcinogenesis in mice as 
well os the tumor enhancing effect could be realistically evaluated in terms 
of actual human effects. 

D. Facilities Available 

We have available a colony of about 25/000 mice of seme 15 inbred 
strains. Our group of Dba/2 mice susceptible to the carcinogen enhancement 
effect is large enough to Immediately initiate large scale studies. 

We have complete biological and chemical laboratory facilities 
with all of the usual equipment. Also available for coordinated study is 
some of the air sampling equipment of the City of Houston and the use of 
excellent commercial analytical facilities. 

2. Previous Work Done on this Project 

We have been studying the occurrence of spontaneous and carcinogen 
induced neoplasms in several strains of mice (including the Dba/2) for about 
three years. 

About two years ago, in connection with experiments concerning the 
effect of tumor immunity on the incidence of carcinogen-induced tumors, we 
noted that in Dba/2 mice (and related Db strains) the 6C3HED lymphosarcoma 
grew progressively after methylcholanthrene treatment. 

Subsequently we showed that a variety of known carcinogens as well 
as x-ray had this effect. As little as 30 micrograms of 9,10-dimethylbenzan- 
thracene on the skin of each mouse was sufficient to cause progressive growth 
in 50 per cent of treated mice. Much smaller quantities measurably increased 
the size of the tumors. Related hydrocarbons that are non-carcinogenic were 
without effect. 

This effect was not related to the expression of immune response to 
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unrelated antigens (sheep or chicken erythrocytes) and was only very slightly 
affected by large doses of corticosteroids. 


When mice susceptible to tumor growth enhancement with carcinogens 
are crossed with non-susceptible strains, all of the FI progeny are non- 
susceptible. But 25$ of F2 , s are able to respond. Thus we shoved that this 
responce was governed by a recessive genetic mechanism* that is quite different 
from the invariably dominant H2 system. 


The City of Houston engineers have been collecting air contaminants 
for more than three years and are well acquainted with related techniques. 

3. Personal Publications 

Rubin, B.A., N. Ida and A. Kirschbaum 1956 Growth enhancement of a 
transplanted mouse lymphosarcoma. Proc. Cancer Res. 2:143. 

Rubin, B. A. and A. Kirschbaum 1956 The effect of antibiotics on 
the growth of a transplanted lymphosarcoma in mice. Bact Proc. 1956 :66. 

Rubin, B. A. and N. Ida Studies on the mechanism of growth enhance¬ 
ment of transplanted mouse tumors by carcinogens. Proc. Cancer Res. 2:244, 

* 

• Rubin, B. A. and E. B. Ward 1957 A new genetic factor affecting 
tumors transplantation in mice. Genetics, in press. 

4. Results Obtained by Others 


Hie carcinogenic nature of air contaminants has been demonstrated by 
Clemo, et al (l). Waller (2) has detected known carcinogens (3>4 benzpyrene) 
in numerous air samples. Much recent evidence showing the systemic effect of 
carcinogens is reviewed by Berenblum (3). The recent work of Baldwin (4) and 
of others indicates that carcinogens cause a decrease in the natural resistance 
of an animal to the growth of spontaneous tumors, which might otherwise be re¬ 
sisted. Other work by Malmgren, et al ( 5 ) and by others demonstrates furthe'r 
that changes in host susceptibility may be a significant facet of carcinogen 
activity. 


(1) Clema, G.R., et al. Carcinogenic Action of City Smoke. Brit. J. 
Cancer. 9:137 (1955). 

(2) Waller, R.E. The Benzpyrene Component of Town' Air. Brit. J. Cancer. 
6:8 (1952). 

(3) Berenblum, I. Carcinogenesis and. Tumor Pathogenesis, in Advances in 
Cancer Research . Vol. 2, Academic Press, New York, 1954. 


(^) Baldwin, R.W. Immunity to Me thy lcholanthrene-Induced Tumors in In- 
bred Rats following Atrophy and Regression of Implanted Tumors. Brit. J. Can¬ 
cer Res. 9:652 (1955). 


(5) Malmgren, R.A., et al* Reduced Antibody Titers in Mice Treated with 
Carcinogenic and Cancer Chemotherapeutic Agents. Proc. Soc. Exptl. Biol. & Med 

79:484(1952). ... 
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5. Biographical Sketches 

Rubin, Benjamin Arnold. Fh.D. 1947, Yale University (Microbiology). 
Assistant Bacteriologist, U.S. War Department 1940-44; Research Microbiologist, 
Schenley Research Institute, 1944-45; Immunochemist, Yale University, 1945-47; 
Associate Microbiologist, Brookhaven National Laboratory, 1947-52; Chief Micro¬ 
biologist, Syntex S.A., 1952-54; Research Associate, Department of Medic ine , 
Baylor University College of Medicine, 1954; Asst. Professor of Preventive Medi¬ 
cine, Baylor University College of Medicine, 1955-present. Member, r 

REDACTED REDACTED REDACTED 

Kemp, Hardy Alfred, M.D. 1926, St, Louis University, Interne, 

William Beaumont Gen. Hosp. El Paso, Texas, 1926-1927; Assoc. Prof. Ferteriology 
and Hygiene, Baylor University, 1928-34; Prof. Bacteriology and Preventive 
Medicine, 1934-39; Bean, College of Medicine, and Professor of Preventive Medi¬ 
cine, University of Vermont, 1939-^1; Dean, College of Medicine, and Director 
of University Hospital, Ohio State University, 19^1-44;- On military leave, 
1942-45; Dean, College of Medicine, and Professor of Preventive Medicine, 

Wayne University (Detroit), 1945-48; Professor of Preventive Medicine and Chair¬ 
man, Dept, of Public Health and Preventive Medicine, Director of Graduate 
Studies, Baylor University College of Medicine, 1948-present; Div. Medical 
Consultant (industry) Liberty Mutual Insurance Company, 1950-present. 

Kirschbaum, Arthur. Ph.D. 1936; M.D. 19^3j Minnesota. Alexander 
Brown Coxe Fellow, Finney-Hovell Fellow, Instructor in Anatomy, Yale, 1937-^1; 
Instructor, Assistant Professor, Associate Professor Anatomy, Minresota, 1941- 
51; Professor and Head of Anatomy, Illinois, 1951-54; Professor and Chairman, 
Anatomy, Baylor University College of Medicine and University of Texas Dental 
Branch, Consultant M.D. Anderson Hospital and Tumor Institute, University of 
Texas, 1954-present. Societies: 

REDACTED REDACTED _ 

Consultant, Public Health Service (Morphology 
and Genetics Study Section), 1951-present. 

Love, Alan C. B.S. 1932, Texas A. & M (Sanitary Engineering): M.S. 
1938, Harvard Univ., (Sanitary Engineering). Public Health Engineer, City of 
Houston, Reg. Professional Engineer; Austin-Travis County Health Unit, 1938-42; 
Public Health Engineer Waco-McClennan County Health Unit, 1942-45; Private 
Engineering Operations, 1945-51; Chief Engineer, City of Houston, Department of 
Health, 1951-present. Reserve Commission Public Health Service, 1941-45. 

Fellow Public Health Assn.; 

listS&feFED fiEDACTED 

Osdene, Thomas S. B.Sc. 1951 (1st class honors), University of Lon¬ 
don; Ph.D. 1955 (Organic chemistry), University of London. College Chemistry 
Prize, Birbeck College, University of London. Research Chemist, Chester 
Beatty Research Institute, London, 1951-55; Research Assistant, Princeton 
University, 1955-56; Assistant Biochemist, University of Texas, M. D. Anderson 
Hospital and Tumor Institute, September 1956 -present. Societies: 
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Report No. 2 
November, 1959 


An Evaluation of the Phenomenon of Tumor Growth 
Enhancement as an Assay for Carcinogens Among 
the Polycyclic Hydrocarbons and Related Compounds 


The major part of our efforts during the past year in this program 
were related to the study of the mechanism and extent of carcinogen effect 
on' transplantation; and on the quantitation of techniques for administration 
of chemicals and the measurement of growth effects. 

Since we are unable, for reasons of time and money, to raise enough 
of our own DBA/2 and C3H mice, we have resorted to buying these strains fr om 
the Jackson Memorial Laboratory. This created a problem in re-standardizing 
the growth of our tumors and quantitating the effects of the carcinogens. 
Several of our old lines of the 6C3HED lymphosarcoma carried in CBA mice grow 
poorly (subcutaneously) in both C3H/JAX and carcinogen treated BBA/2 (Jackson) 
mice. There is a good correlation between the extent of growth in these two 
host types. 

In the course of other experiments we isolated several new tumor 
lines from painted DBA/2 mice in which regressed tumors spontaneously reap¬ 
peared. These "selected" tumors were then transplanted into a variety of 
other mice, including normal and treated DBA/2, C3H, and hybrids between 
these strains, end studied both as subcutaneous and as ascites tumors. While 
these studies are still in progress, we have already developed one tumor Hiy » 
that grows very well in carcinogen treated DBA/2 but hardly at all in normal 
mice of that strain. The growth in C3H/JAX is not quite as good as in the 
treated DBA/2 mice. Further work on the standardization of this tumor is in 
progress. 


It may be pointed out, however, that the effect of the. carcinogens 
on the growth of this tumor is very clear and very great. This was demon¬ 
strated in experiments where we measured the dose response at different lev¬ 
els of carcinogen treatment. We were able to show a large effect with a 
total skin application of 1x10“ moles of material, equivalent to 25 pg of 
methylcholanthrene. This was the smallest amount used in the test, but was 
far above the level of detectability, (see attached photograph) 

This finding may be compared with our earlier result (in the USPHS 
Report submitted last year) in which the same amount of methylcholanthrene 
was barely at the level of detectability in the previous system of testing. 
Another innovation, besides the use of a new tumor line, is instead of pre¬ 
senting the carcinogen in a single dose (titration by varying the numb er of 
applications of the same solution), it is now given in 10 divided doses over 
a period of three weeks. In this system the number of applications remains 
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constant, but the dilution of the test solutions is changed. The effect 
and significance of this technique will be discussed further in another 
context. 

Another problem related to quantitation of the carcinogens con¬ 
cerns the question of chemical integrity. In discussions with Dr. Ralph 
Becker, he pointed out that some of the common polycyclic hydrocarbons were 
extremely labile. The question arises as to whether it is the pure hydro¬ 
carbon or its oxidation products that are carcinogenic. Becker feels that 
many substances of this type used in biological experiments are really only 
degradation products. 


This possibility was tested here with 7,12 (9:10) dimethylbenz- 
anthracene, one of the most easily oxidized compounds of our study. Solu¬ 
tions were prepared in spectroscopic grade benzene and then divided. 
was deoxygenated (with pure nitrogen) and kept in dark bottles at 5°C in 
the presence of polished iron wires. Samples of this were rapidly with¬ 
drawn for use and the residues never returned. The control (the other f 
of the same solutions) were kept in the usual dark bottles in the cold but 
without the other precautions. In tests lasting three weeks, the care¬ 
fully h a nd led materials had approximately twice the tumor growth e nhan cing 
effects of the control solutions. 

It is therefore quite clear that our previous type of handling 
which is more careful than most biological testing methods described in the 
literature, is still quite inadequate for good quantitative comparison. 

The differences in biological effect can be greatly complicated (and per¬ 
haps obliterated) by the differences in chemical reactivity. It is also 
clear that in the case of this compound, at least, it is the original mate¬ 
rial and not the oxidation products that has the biological effect. 

In the course of studies on the mechanism of action of polycyclic 
hydrocarbons it became evident that some substances could potentiate the 
ability of these compounds to enhance tumor growth. If this could be re- * 
fined to a consistent effect, it might not only help elucidate the mechan¬ 
ism of carcinogenesis but would make the quantitative determinations more 
sensitive. This is especially valuable where the hydrocarbon supply is 
very small and cannot easily be replaced. 

This phenomen, of potentiating the carcinogen effect, was demon¬ 
strated in> experiments using poorly growing tumors in DBA/2 mice that had 
been painted with different levels of methylcholanthrene. In this design, 
one could detect either a depression or an increase in the effect of the 
carcinogen. 





The most striking effect was produced by Kinetin, and a pma11 er 
effect was also seen with Zymosan and Vitamin B12. All of these agents 
are thought to enhance immunological response. These observations were 
contrary to the concept held by some people that carcinogens depress the 
immu ne response. If this were true, antibody stimulating mechanisms should 
reverse carcinogen effect. In view of our results we must consider the 
possibility, suggested by H. N. Green and others, that carcinogens may 
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actually stimulate an antibody response that can interfere with the animals 
normal immunity — possibly by a mechanism similar to the "enhancement" 
described by Kalis s and others. 

In this context the action of corticoids is difficult to interpret. 
While cortisone alone, given before the tumor has a growth enhancing effect, 
it has the opposite effect if it is presented after the tumor is already 
implanted. When given at the same time as the carcinogen, there was a marked 
synergistic effect on the growth of a tumor that failed to respond to the 
enhancing effect of the same dose of either agent alone. However, the char¬ 
acteristics of the tumor growth were different frcm that seen after carcinogen 
treatment alone (USPHS Report). The tumor tends to persist rather t han grow 
and the animals show no development of immunity. Subsequent tumor implants 
can grow as well or better than the original tumors. 

Another type of observation also supports the antibody stimulating 
effect concept. Different strains of mice were treated with carcinogens for 
various periods and then sacrificed. Their RE tissues, blood, marrow, kid¬ 
neys, etc. were examined histologically. The most consistent finding was the 
early stimulatory effects on the lymph nodes and RE tissues in general. This 
was manifested by hyperplastic enlargement of the nodes and evidence of rapid 
proliferation of the lymphocytic elements. 

It can now be pointed out again that the same amount of a carcinogen 
when given in divided doses over three weeks has more tumor enhancing effect 
than a single dose. This too might be interpreted as fitting the pattern' of 
an immunological effect. 

The continuation of our studies using the transplantation of skin 
as a criterion for the carcinogen effect has several advantages over the 
tumor studies. It is not possible, for instance, to test the effect of con¬ 
tinued carcinogen treatment because of the interference with tumor growth. 
Similarly the effect of anti-metabolites which might interfere with antibody 
production also have anti-tumor effects. Progressive tumor growth also 
creates a max imum effect beyond which no further observation can be made. 

As we have previously reported, we can greatly improve the transplantability 
of homologous skin by carcinogen treatment. This effect was further improved 
by treating animals with Amethopterin after the foreign skin was already im¬ 
planted. No improvement of effect was obtained by continuing treatment with 
the carcinogen after transplantation. Further experiments are in progress 
(based upon extension of the design, using antibody stimulating methods dur¬ 
ing pretreatment and suppressing agents after the skin is implanted) to 
determine what combination of treatments will extend the period of successful 
transplantation. 


Another line of experimentation, (we reported this at the last 
Cancer Meeting) deals with the effects of carcinogen treatment on animalg 
in parabiosis. Here too the findings support the idea that the carcinogen 
effect is producing a new characteristic in the animals, rather than just 
suppressing antibody response. These experiments were rather complex in 
concept, execution, and interpretation but the general conclusion could be 
summarized thus: 

1) Antibody goes across the parabiotic barrier. This is indicated 
by the immunity of an animal that has itself had no previous tumor. 
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2 ) A normal animal in parabiosis with a carcinogen treated one 
does not transfer its natural protective mechanisms to the susceptible 
(carcinogen painted) partner. 

3) In the same combination, a normal animal becomes more suscep¬ 
tible to tumor growth, when in parabiosis with a treated mouse"! 

4) Tumor growth can be further stimulated in the normal animal 
by giving "enhancing” substances (in form of secondary tumor transplants) 
to the treated partners. 

Summary 


The work of the past year dealt with the standardization of tumor 
growth and response to carcinogens. The sensitivity of the tumor enhancing 
effect was increased both by use of new tumor-mice combinations as well as 
by alterations in technique. These changes arise from experiments pointing 
to a new interpretation of the effect in terms of increased immune (en¬ 
hancing) response caused by the carcinogens. A new system of handling of 
carcinogens to avoid chemical change (oxidation) was developed, based on 
the finding that the usual precautions were inadequate and lead to a loss 
of biological effectiveness. 

Plans for Future Studies 

We are in the process of testing a variety of other tumor types 
and lines for their growth in carcinogen treated animals. Within the next 
three months or so we hope to have several stabilized systems with varying 
levels of sensitivity. 

We also have in progress a large group of experiments using dif¬ 
ferent substances that are shown to affect the carcinogen response. In one 
direction these findings may be used to further increase the quantitative 
response (as well as help elucidate the mechanisms involved). On the other 
hand, the possibility of interfering with carcinogens by a pharmacological 
method might have very great practical applications. 

We are also working out detailed schedules of administration of 
the carcinogens to produce a predicable dose-response relation with agents 
of known effect. This is necessary before any quantitative comparison 
between different substances is really valid. 

We hope that by mid-year most of these problems will have been 
resolved well enough to permit a large scale comparison of some of our more 
valuable analogous series of hydrocarbons. 


We plan to work with Dr. Becker of the University of Houston in 
an attempt to correlate biological and chemical and properties; and also 
with Dr. Boutwell of University of Wisconsin to provide a comparison with 
a sensitive version of a classical test of carcinogenesis. 

Experiments also continue on the effect of carcinogens on the trans- 
plantation of normal tissues. This is proving to be extremely promising . -vv 
from a theoretical as well as a practical viewpoint. Currently experiments 
are also underway on the homogologous transplantation of bone marrow, as a ' {- v; 

further extension of the utility of these effects of the polycyclic hydro- ~ 

carbons. 
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Partly shaved cf DBA/2 mice 14 days after subsutaneous implantation of the 6C3HED Lymphosarcoma (on the j 

\ right side). The mouse on the left had previously been treated with lxlO“ 5 moles of 3-methylcholanthrene, j 

the center mouse had lxlO‘6 moles by the same schedule. Th* animal on the right is an untreated control | 

showing j^y detectable tumor growth. For immobilization the s< ^/ce had received 15 mg/kg of Thorazine. . 
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Introduction 




She herein proposed investigations of the effects of hormones upon 
? the huaen respiratory tract by thole organ eubserlal aectiona would he coord* 
inated with a p ul nonar y cytology project currently being activated at the 
M*9« Anderson Hospital and Tumor Institute hy the Field Investigations and 
! Demonstrations Branch of the Hatioml Cancer Institute* The vhole organ ash* 
serial technique to he utilised In the proposed correlative study was adapted 
'’'far investigation of the human respiratory tract through the aealstance of a 
grant Area the Tobacco Industry Research Ccemlttee fear snatoalc-pathologic 
study of lungs* 


V, A5; 

■'Wk 



One of the arena to be Investigated in the pulmonary cytology pro¬ 
ject at this institution is the effect of sen horm on es upon the cells in 
bronchial secretions of patients under treatment far cancer of the bre as t and 
,; ; prostate. Concomitantly, the pulmonary secretions of patients with lung can- 
' W f ai vail as of patients Area the clinic who have had a primary lung can* 
.■% cer removed, will be studied* The coordination of thus two studies with 
each other and with studies of the pathologlo changes In primary carcinoma of 
"'''- .•'• the long and in the respiratory tract of patients who have received hormone 
therapy fbr carcinoma of the breast sad prostate, by the method herein des¬ 
cribed, would provide an unique opportunity for the correlation of morbid 
aaatcey with exfoliativa cytology* 



r 
\ * 



One ef the most significant advances In the field of cancer has been 
the recognition of the feet', that the continued growth and development of cer¬ 
tain types of neoplastic cells are influenced by sex hormones. In view of 
their proved beneficial effect upon cancer of the breast and of the prostate, 
the sox hormones have become established as a part of the treatment of these 


ha tumors* 


It is not known whether the sox hormones produce any effect upon the Q 
cells of the respiratory tract* Froa the following facts, h o w ever, it would &j 


seem that the sex hormones might i n flu e nc e the rate of growth, replacement 
and morphology of mucous membrane cells and play some role in the develop- V 
mat therein of neoplsstla changes! . 


A). 
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(l) Adult mala and female voice# are characteristically different* 
the alteration in the male voice taking place at puberty* (2) The be- 
nigh neoplastic condition of Juvenile papillomatosis of the larynx and 
Juvenile nasal angiofibroma are restricted to the tins of life when the 
sex hormones are assunlng a new and heightened effect in the body* (3) 
JUvenile laryngeal papillomatosis has been reported to respond to treat¬ 
ment vith sex hormones* (4) Following androgen therapy for breast can¬ 
cer, gross changes in the laryngeal mucosa have been observed clinically* 
(3) The higher incidence of lung cancer in men than in women suggests 
that hormones may play some part in the pathogenesis of the disease* 


Patients with metastatic breast cancer and almost all of those vith pros¬ 
tate cancer at some time during the course of their disease receive large 
amounts of sex hormones, frequently in combination vith oblation of hormone 
producing or stimulating tissues, such as ovaries, testes, adrenal glands and 
pituitary gland* As a result, the body tissues are subjected to a most abnor¬ 
mal hormonal change* These patients, therefore, would be excellent subjects 
for investigation and evaluation of the effects of horvonea upon the cells of 
the human respiratory tract* 


’ t ' 


In the previously mentioned pulmonary cytology project at the M*X>* Ander¬ 
son Hospital and Thmor Institute, which Is to be supported by the Rational 
Cancer Institute, bronchial secretions of patients vith cancer of the breast 
and of the prostate who receive hormone therapy viU be studied before, during 
and after treatment. In addition, central studies will be made of the secre¬ 
tions of individuals tsfao do not receive h o r mones* Histopathologic examination 
of the respiratory mucous membranes of these subjects at autopsy would provide 
the ultimate opportunity for correlation of the smrphoiogic changes vith the 
cytologic findings in the bronchial secretions during hormone therapy* Al¬ 
though in most cases months or years would elapse between the hormone therapy 
and the necropsy, it may be assumed that careful studies, as herein planned, 
would permit the detection of any cellular morphologic changes which would he 
considered significant In the pathogenesis of lung cancer* ; * 


It is reasonable to assume a long latent period for bronchogenic carcin¬ 
oma In relation to any exogenous and endogenous etiologic agents* I# inhala¬ 
tion of fck* an exogenous substance, such as tobacco smoke, is a primary fac¬ 
tor, and some hormone a co-factor, the period of latency Arm the first con¬ 
tact with the agents could be estimated as Aron 30 to 3$ years* The fast 
that the disease reaches its peek incidence in parsons around the age of $0 
would substantiate this view* It has been shown that the latest period of pul< 
non a ry carci n oma arising from such known carcinogens as chromates and asbestos 
is such shorter* Relatively short periods of abnormal hormonal stimulation 
could reasona b ly incite potentially cancerous changes detectable by tbs herein 
contem pl ated study. These could explain many pulmonary cancers and possibly 
th^if high iacidanc* la m&« 
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' c) Study Material! 

... . . "«< 

Curing 19^5 and 1956 the following cases were available for study at the 
M*D* Anderson Hospital and Tumor Institute! . jv 
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». .. v jjuying 1957 and 195® the Institution is expected to roach the Halt of its 
clinical capacity) therefore, a aaterlal increase In the nuoher of patients ad* 
Bitted for cancer of the breast, prostate and lung is anticipated* In addition, 
cases vlll be available through other clinical activities in the Teas Medical 
Center connected vith the "cytology project*" Within four years a sufficient 
■■-•■M'-i jauefeer of coses can be collected to pernit definite conclusions as to any path* 

• ologic changes in the respiratory tract of possible etlologlo significance in 
^ V.' pulnonaty carcinoma. ■ 



She follov-up services of the Anderson Bospital Clinic can provide a larger 
; number of autopsies then listed* Only a Baall percentage of patients die In 
the hospital, yet over 90 per cent are residents of Texas* Vith the eoopeva* 
tlon of pathologists la other localities, lxrng specimens from those patients 
who have been under h or mo ne therapy and cytologic observation, but have not 
died in this hospital, say be obtained fcroa hospitals t h ro u g h o u t the state* Xf 
no local pathologist Is available In such cases, a aeriber of the pathology 
staff of this institution vould be sent to conduct the autopsy* 


t , 

t 

t ; 




5* Detailed Plan of Procedures 

A) Whole organ studies vould be nade of the larynx, trachea and bronchial 

tree of stuopsy subjects following death from cancer of the breast and of the :;X 
prostate, for which hormone therapy had been given* • • /’ f 

... . . . *_ ’ "■ f t. '■ . . . 

B) For cooperative purposes, lungs of patients who have died trust broncho* 
genic gavine carcinoma would be studied in like manner* The results reported 
by the Tobacco Industry pathology study group failed to show a striking associa¬ 
tion of such pathologic changes as squgaous metaplasia or atypical hyperplasia . 
vith carcinoma; the proposed investigation, however, vould be carried out In 
greater detail and thus vould afford an o ppor t unity for a sore thorough and 
finite evaluation of this problem. 


C 


<’■ 


C) For control cases, the respiratory system of autopsy subjects between 
the ages of b$ and 55 vould be studied following death. lYoct diseases other 
than cancer* Cases of this type are readily available from the Medical 
her*s office in Houston* ? : 


17!, V 

,vB V. 




D) AH the case studies vould include a carefully taken history vith ref 




erenee to tobacco sa ck ing , for evaluation In the ultimate results* 
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Continuation sheet - k 


E) Subeerial whole orpnn technique for study of the respiratory tract* - 
The procedure described below has been developed at the NJ). Anderson Hospital 
and Tumor Institute tor studying the human respiratory tract at autopsy* 

She larynx* trachea and lungs are removed en bloc and fixed In 10 par cent 
neutral formalin. The tracheobronchial tree is filled with formalin to in¬ 
sure the cost rapid fixation of the cucos al tissues before total lnwrslon* 

After seven to ten days of fixation In the formalin, the specimen is dls- < i 
- seated and the sections are taken as follow» 

• ... . . v .' . . ’■ 

She larynx Is detached from the trachea and sectioned in the frontal plane* 

At approximately 3 oaa* above the bifurcation* the trachea is cut trans¬ 
versely and divided into five or six rings for sectioning. She regaining 
l trachea with the bifurcation and the two sain stem bronchi are detached as 
a separate specimen far blobbing. The detached lungs are decorticated by 
Slicing off the excess parenchyma in layers with a knife* so as to pre¬ 
serve the major and miner bronchi as well as possible. Each long specimen 
so prepared measures approximately 2.5 x Q x k cm. (See Exhibit A* plate 
1 * shoving specimens prepared for sectioning.) 

The specimens are processed by the routine paraffin technique* each step 
being somewhat lengthened to accomodate the large tissue mass* Alter the 
tissues are embedded In paraffin* sections 8 microns in thickness are made ;v> ( 1 
on a Spencer sliding microtome at 1 mu intervals and stained by heaatoxy- 
lln and eosin* then ao un ted on glass slides of either 2 x 3 os 3x4 Inch 
dimensions. By this method* an overage of 35 slides are obtained from the 
- larynx* and 10 * 15 and 20 slides from each of the other specimens* respec¬ 
tively. 

The linear surface of mucosa provided by the above described technique Is* 
roughly* as followsj . < 


Average Cm. of 
Hasher Mucosa 
Sections_ 


larynx 20 620 
JjpQchen Mi . qm 
Bifurcation end Primary Bronchi 15 l£7 


(at. 

Hilar Tissue and Principal Bronchi (it* 
Totals 


22 

24 

133 


5,000 

-&y» 

12,937 


; . * ^ * . . I i 'j ,* ■ | ' * : * K ' T ' * < Jjj' J ■ 

The above figures, showing an estimatsd 133 scetloas on eaeh ease* r 
with an estimated 12*967 am* of respiratory tract mucosal surface avail- 
able far study* givei' saw idea of the complet eness of the examination 
; and its usefulness in the detection and study of pathologic changes in ; 
the respiratory tract* (For pictorial evaluation of the whole organ sec-','„ s 'W/v^ 
. tions* see Ebdiiblt A* plates 2 and 3*) * • . ••, V--. 

S^-.• . >«,• «■"■>:•. f wti ■ 'Vih'V ,nv i 


source: https://www.inausiryaocumenis.ucst.eclu/cloc 
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Continuation sheet - 5 

; |v 

;; ■■ ’ ..■:$[ 

Budget Analysis! j 

Budget Plan J ! | 

■ . 

. , 0<?A« — •. ;V 

Salaries • •••••••• $14*990*00 V'i~ 

' •“ t « ! ' "V. . '■ f .'S'tff 

Expendable supplies • • * 2.000*00 r/'fv 

Permanent equipment • • • 1*400.00 

■ ■ *. 1 f * 

< Overhead ••••*•••• 1,488*00 

fiwral •••«•«•••• 1*200*00 ■■ *• 


Total 


*°'Jf- 00 


a) Personnelt 

I teal red Salaries 

./, i v • ; v- -y •. />-- N..* ,•..; 

Senior pathologist* part tlae •*••••• 


':. T w 

• • 




6 * 000.00 


Vi.. •. 

iii 




Research technologist* 2Z (histology) •»*•••••••• 4*404*00 

Senior clerk-typist* part tlae ••• •»*«••»*••• 1*512*00 


Research technologist (histology)* half tins •••*••• 1*024*00 

Social Security Tax •••••••**••*••••»••• guRsOO 

Total $l4,^f90- 


1) Senior pathologist, part tlaet A pathologist at an assistant 
or associate level would he necessary for the proper execution of this 
project* Thorough qualification in pathologic anatoay would he a pre¬ 
requisite* since the study and interpretation of many thousands of sec¬ 
tions would he the major professional assignment of the project* It is 
estimated that one-third or aore of the tine of such a person would he 
devoted to this work* 



2) Research technologist. II (hl«tology) t The entire pro g ram would 
he dependent upon the preparation of whole organ sections* for which 
specialised training and skill in the various techniques is essential on 
the part of the asdics! tech no l o gist* 




3) Beni or clerk typist, part tlgei Typing and clerical assistance 
would he necessary for obtaining data on eases to he studied* for pre¬ 
paration of for as * correspondence regarding outside Information oa pa¬ 
tients and autopsy studies* and for preparation of reporta and papers 
for publication* , .«• •v ... vv,-- 

1 ■■■;■ v ; ’\ v' ' .;rv77: : ' ; v ' ?'• 






f *&$*£*$ 

\]}' 

'V ; : WixM 










J ??Wf> 1 


.?• .?iit£V v ‘ . r • f •v'•*?/• f '7 ‘ $ •'■ : '- '•■ .. . 

./ ; ; V 'f''' ' •■’’.■'•.• ,' : - 

M 'Res earch tschnoloftlat (histology). half tint! It It estimated 
that half tSe tint of a superior tissue tec hno logist with Boot experi- 
-' ^W-£':- «*• in whole organ eeetioa technique would be accessary, This person 
.would week, with and under the Research Technologist, 33, 

b) Expendable supplies ,- In the preparation of whole organ section*, 

. supplies are consumed at a rapid rate. The slides and cover slips are 
custom cut* Reagents are used in large quantities, and considerable 
* numbers of staining receptacles, miscellaneous Glassware and bottles 
are required, 7 


, *'*’ . ^ 


. / / c) equipment, - ■ Two low power scanning microscopes of the Zeiss 

' cytoplast type would be needed. The pathologist would utilize one in 
scanning the sections, and the technologists would use one in staining 
, procedures for evaluation of intensity of stains and general excellence 
of preparation. The laboratory has all other permanent equipment neces- 
. sary to produce whole organ sections axt ss outlined, 

;. j hf. / . .. fj/'-.. ! • 

'fr d) Travel. - Travel funds would be used by persons engaged in this pro* 

' u gram'for the purpose of consulting with others regarding probleas re* 
lated to the project and to report results of studies at scientific 
nestings. It would also be necessary for staff members of the Depart- 
neat of Pathology to travel to other parts of Texas to porfona autopsies 
on selected patients following death in their local hospitals. To illus¬ 
trate the expense involved in intrastate travel in Texas, the coat of a 
round trip plane passage between Houston and SI Faso is $96.25# 


t It is anticipated that the consumable supply and travel expenses will 

increase after the first year as the program becones fully activated, 

• i^J'-’Tbis will be offset by a reduction in permanent equipment expense after 
! < : r'the first year* 

y,; : . 7 ■ ■ :: 

ID, Relationship of Proposed Study to Pulmonary Cytology Project} 


A cooperative research p ro gram between the M.D, Anderson Hospital and 
Tuaor institute and the Field Investigations and Demonstrations Branch of the 
Setional C a n c er Institute is being activated in Houston for the study of pul¬ 
monary cytology. The objectives of the project are as follows* 

a) Cytologic examinat ion of sputum and/or bronchial washings to determine 
general smear characteristics and specific cellular morphology. 


b) Development and investigation of impr o ved methods for collection of 
sputum specimens for cytologic study. This vill include both chemical and 
mechanical methods. 


c) Development and investigation of methods of pre s er vat ion, processing 
• and staining of sputum and/or bronchial washings, 

4) Evaluation of screening methods for examination of prepared specimens. 

One of the initial projects will be a study of the effects of hormone therapy, 
given to patients for mammary and prostatic eaneer, upon the cells in secretions 
from their respiratory tracts, as well as cellular changes in secretions treat the 
respiratory tracts of normal subjects. This field of exfoliative cytology I* un¬ 
touched, Such a study vill provide an unusually complete background for the Whole 
organ investigations of the respiratory system of cancer subjects included in^hi^^^ 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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?' •'••'■'' .r*-. i'.v.-:; :V>; v :'-■■■■ v . - •" • ■ /■ : ’* ^ % ■*£:£«■ ■■ -V" 




'<6. Budget Plan: 




*‘- f 


• < 


H'S‘% 
f f- 


*' :^v • 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


Total 


$14,^00 
■ 2 , 000.00 
— 1,400.00 
_ 1,488.00 
— 17200.00 
$ 20 , 996.00 
^^7 


(See Continuation sheets 6 and 7*) 

7. Anticipated Duration of Work: 

Four years will bo needed to collect a sufficient susfoer of cases to be of slg« 
nlflcance In the evaluation of this problem* 

8. Facilities and Staff Available: 




% 


9. 


S«V| completely equipped laboratories tar anatomic and clinical pathology ere 
available in a 310 bed center for cancer education, research and treatment. 

She stiff of the Department of Pathology consists of 3 lx senior pathologists 
end seven fellows, for the past seven years the Department of Pathology has 
been working on the development of whole organ subsarial paraffin sections. Zt 
will be possible a to obtain Qualified te chn o log ists through the training pro* 
gran far histologic technologists at the M.D. Anderson Bospital and Tumor Insti¬ 
tute. — 

, Additional Requirements: 


Ron** 



’ 10. Additional Information (Including relation of work to other projects and other sources of supply): 

; (Sse Cbntinuatioa sheet 8 .) 

'f *! * / .* • t ' • • ... 




- / • / Jo e E. Bo y d, Jr . 

Business Officer of the Institutioi 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE #0 'Bji&'L 
350 FIFTH AVENUE NEW YORK 1, N. Y. 1 ‘ 

. . 

. ■ ' ;S ■ '• . 

; Application For Research Grant Grigittalijr activated oo 

t&naxyU 1955 


* ^ ti 

M 


Date: 


' 'Iv- 'Tf • . 

1 . Name of Investigator: * * " - V ' v v f *j ; \ i | 

1 KOlim 0 . h*». 


. _ ; ' ;V 

■ ■ 'yimt • • 


^thcdxieist-ia-Cfcier 


.} ' 


'v ‘. * > . ’?• V. .. * V • •' it y * V, 

2 Title: •) ,’ a' f" '■ 5 l * -Ai 1 " ’ ' ' &'i 

, r'- V 

■ . *. : • 

3. Institution V *j / 1 7. | ‘ . ji ' i . , , . - , 

& Address: V t ttoivwraity of Tens K» »«Artersoo awpdtal and 

1 Tuaor institute. 




HvM 

. h l ".W 
■ ••vh’V* 
■ ’ 

■ ' r a{ 


* / *■ , 
’ I : 


r W'i .Vv 


, * • t At 1 J i . 1 ' ■ ■ 


^ *Ww 

»723 Ssartoor firiva, Houston 25, Tcaas. 

v- f; v ■■ ..i . . 


i - . l 

4. Project or Subject: l * ; | ~ - f ; ■ , y ^ 

v A l J^tholo^c-ABKtonlo study of Cellular Changes la ^ 

'• < y | M(^;. Ann tags, ^ ^ u ^ 

!;! !!/ 2?«i a 3SJiS t i2IJS? !?* °* ***** ********* ’4yj% : 

,AI $*£* *“*»«» tobwtejr a*w«s?*A coanitt** tv eade^w 

i f SSiV* cene mwa ittUi tb$ emiama. *23w$$: 

•T ? n amlmUm of tbs trachoobroccblal trot by * sUbs«r5allSS» 

• r- ( tecbaiqim to ucsrtala dng gts ooeurriag tber* as a . r 

■■'|n JJ»«d.t of laboUtion of axc^anous «ftwtsacas/«s acy JI\ 

5. Detailed Plan of Procure W^^sil^rf^oSTIgile*!?^^ WP". • • - - ■ 

/ j • • ' i . * ■ • 1 v % ' '• ^ 

• | f • -M, vC‘’v?.' ^ \. 

) S ism —-*- -•--■»■«■ -■»■-*- -____ x_ik,_j;_ _ _ . . ■ *u ■ '■ ‘ 



MitTm® or&eaoa cad toneboobmultlsl tse* bw be«o svnecst* vi ’l 
f«aiy e&pted sad d ea c a s tratod to b* of nmeUcaa «4»ifi©wa*' • ‘ * 
for tb * patbologio-anatoalc study of csHuiar tbsago* in 
***** Sosults to det* boos been bos* revoeHm os to 

tba gg artaalty afftadod for eaatfmtim of, not only fbo , . 4 
l ining of the entire respiratory tract* frost the 
to tba tertiary bronchioles* but also* tbs nnatmiA Mil * 


I t, .—7!—^ **« w»v«b iwnuiKw aracre xrcet. toa Xem 

I to tl» tertiary braicbioleo, but also, tbs aaatottic relation' 
t to the T a sros e of all adjacent tissues* 





>- c. 


-• .f 


V 


6. Budget Plan: 


t 


Salaries 

Expendable Supplies 


I ■ — ega.oo 

Social Security ——47,00 

Overhead . -SSjrtO" 


Other 


t* • • ; 

t; 7. Anticipated Duration of Work 


Tefal > 3,330,00 ;. 


Six taootbs 


1 


' J: 1 


8. Facilities and Staff Available: 


iUteqpsit ffeeliittai and staff amUalOo. 


:U< V 


ii't/*; 


■ . v i- / i. y: ■ r t \ 

9. Additional Requirements: 


; ; *, A !, 


A* 


Icon 


;,vf/ ' i 


r ••••■; ,'.y w. . : : ,. r - ■ v* ./iVA 

,, .. jjir* ' (i 

; I • ..v,7 ! 




, i 


: \ 


■,k, 

f.- 

• I ■ -«.( V .. V 


10. Additional Information (Including relation of work to other projects and other sources of supply)* 
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i* f 
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Hv 

jr 
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Signature' 


V .... . , ■ y- <iy. :*yt. 

.r •:. • v ' V-. 

» • ;>: C -K;r ^ 


Dire/V./l ftttl&La* 0# BsmoU. 


m 
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Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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• .'iP' -f'r -V 


V ora: _ 

To: J&if&b'i 


ROUTING SLIP 


-..V' 


! Y '1 

m.j7£l 

Date f}j. ^ f /| -'iW it 







vv,v‘. 


t n^^'^ir^—WY( : ^provYind rStuMW^0: 

( ) TDrart reply ("; Comment and return 

( } Discuss ( ) For your information . 

( ) Note and return ( ) Please see me . ■'■ ? n _ 0Y :’;v 

• : • ( ) Note and file \ ; : 

Remarks t* S-^&z sL. j/lmJ L*-r*£/ YhJL? > : 

//)/Uf7s9U^\ /7/>Vy “yf f/It ' ' •" 




MU. yUA^A^fca/f^. Htili 


^-£uoJ 2 : 


ji.vl A/g. I) 4w ».;■-/• ^'^/V f&fyy^ . 


*'.L£-i* v.jr ^ *:• 3 


r. 

..‘cii!* 


?;; 





. • * .■'■/... • ,; .» v*a*»*•:• „,****• •• 

• •• •••• •' • ,. 

a. ^’..V -.1': .'• . V '&*•£ 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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ROBERT M. DU PUIS 
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V j^T 
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August 16, 195$ 




i 


^ ' 



Or* Awl Kotin 

Sohool of Redioine " ' / ’ V 

1200 R* State Street 
Los Angeles 33, California 

Dear Dr. KotInt ‘ • 

In our o oarer b at ion the other day you were interested in the slg» 
nificanee of the unique labding enoountered during the dark fixation 
of C^Og by tohaoco learee* It should be emphasised that only the 
organio sold fraction and those few amino so ids whloh are formed 
by transamination from^-keto adds will beams radioactive even 
after extended periods of time* Bone of the carbohydrates or 
’ phosphorylated compounds pick up the label* If the alkaloids are 
labeled* it is at such a low lerel that we are unable to detect it* 

- f Thus a method is arailable for the selective labeling of compounds 
'' within a tohaoco leaf* If one were Interested in the fate of the 
organic adds during the course of combustion of the oured leaf, 
it would be a simple matter to expose leaves to in the dark , + 

then transfer them to the ourlng shed without exposure to light* 

It should be emphasised that in the presence of light the fixed 
CO| will be metabolised to all of the products normally encountered 
in photosynthesis* • ■ ' .... 

If there is any further information that would interest you* please 
do not hesitate to oell or write* ' ''i 


Slnoerely, 


Paul Saltman* Fh.D. 
Assistant Professor 



Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Application to tho Tobaoco Industries 1 Research Conm&ttee 


for renewal of their support of a Project entitled 

Til EUZYMATIC KECHA7IISU FOR THE DARX FIX A TIOH 0? COg BY TOBACCO 


from 


vfiii'V 

■ "k 

.•>, v V 

'• tW;’ 

!f; 


Departrnent of Biochemistry, and Kutriticm 
University of Southern cil if or aia 

;;X -f 


■i-mA 




* * * 


Responsible Investigator* 


Paul D* Saltnan, Ph»D, 
Assistant Professor 


Institution! 


University of Southern California 
School of IJedicine 

Department of Biochemistry and Hutrition 
Los Angeles 7, California i - 


Scientific Personneli 


Pa-.il D» Saltman, Ph»D.‘ 

Clyde Stitt, B,S», (Research Assistant) > 
Herbert Spolter, B«S,, i '(Pre--doctoral Fellow) 


Duration* 


Amount of Grant* 


Cno year 
£7,776.00 


-V-T'.. .V- f-r \ : 


. t.< f ■ f - * w * . • t .y • '• ' <“ * ’T; .. ; ' .-V | : ,, ■ - 

■ ;v?HrV 4: ’•*;? y : yMj 


h* 

o 

o 

..&}.£ 

cri j4 


, >k 

• ■ it f . >/ •'•*■ 

' * > 4 V ' A' 

/■-, O: 

r • 

*. : 

«‘y-jj- 



: ' ' . 

.Vi 

'V C V ' i: VV > 
'fSYT*y •<:■:' J 

tispft 

V *>V.% 


FOR THE TOBACCO INDUSTRIES’ RESEARCH GOIflilTTEEt 

Annual Report and Renewal of Contract 

■ ♦♦*#******# 

, . V v c ■ . J 

, • ' v» 

THE YEAI^S PROGRESS* Our problem was to investigate the metabolic 
processes in tobacco leaves that are operative in the dark fixation ’ 

r r 

of Our approach was to identify the first products of the dark 

fixation by means of paper chromatography* Once these products were 
known, we planned to proceed with the isolation and study of the en- 



vi-’v 


symatic system that mediates the inter-convers ion of the products of 
the fixation* v . v t y; . 

■ i. 

v . v - . 

An apparatus was designed that would permit the tobacco leaves to be 

1 • • •: / 1* 

exposed to high concentrations of C^O^ in the dark and, after short 

periods of exposure to the radioactive material, to be homogenised 
with 80% ethyl alcohol to stop the reaction, A schematic drawing of 


o ' 





It consists,of a stainless steel micro-Waring Blendor top with 

*V h* ; <. ■ 'j v i- 7 .. ‘;. 4 - •. r .. - 

‘ slightly modified blades to permit total homogenisation of small 


V? fr* ■ a *.\ .* ^ % ■ ■ * + . f> ' ' * : ! ‘ * « : * ^ *-• 

leaves* The head ia fitted with a two-hole stopper machined to give 
very close fit. The stopper with appropriate ground glass joints 

’■ i 

is held in position with the clamp as shown. All glass parts are 
coated with an opaque paint in order to exclude all lirht. 


About one gram of young tobacco leaves (footnote 1) are placed around 
the blade of the blendor to insure rapid and thorough homogeniration. 

The blendor is evacuated and the CC^, previously generated and collected 
in a trap, is admitted into the closed system. 


>'• At tho end of the exposure period, 30 ml. of boiling 60% ethanol is 

, drawn into the reaction chamber by moans of an aspirator and the leaves 
, . simultaneously homogenized- Exposure periods as short as one minute 

p.-v have resulted in the successful fixation of CO^ using the above procedure* 

X * J - '•' v •• , ■ e hh ' ' ; . ."U . v ; - ;v : 

‘ The alooholic extract is centrifuged aid stripped under vacuum to a 

■' i*‘ ‘ final volume of 2.0 ml. One-tenth of a ml. of the concentrated leaf 

extract is placed on a large sheet of Whatman No, 1 filter oaper along 



witlv authentic samples of susnected intermediates. The compounds 
are received by two-dimensional pacer chromatography using the sol- 

I ; - - ’. 

vents S0% phenol - 20 % water and butanol - acetic acid - water mixtures* 
The dried chromatograms are placed in contact with no screen X-ray 

. t ' .. 

film to locate the spots that have Incorporated the radioactivity. 

The chromatograms are t hen sprayod with brom cresol green to locate 
the organic acids and then sprayed with ninhydrin to locate the amino 
acids. 


(Note i ) Seeds of Dixie Bright Tobacco were obtained through the generosity 
of Dr, Guy Jones, University of North Carolina. Plants wore grown 
ty Dr. F. Went at tho California Institute of Technology, 

i- 

Source: https://www.industrydocuments.ucsf.edu/docs/nnmplOOOO - - 
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■V it*'*. v*' t 


"i "» 


During a one-minute exposure of tobacco to C^C> 2 » only two compounds 
incorporate the label: malic acid and aspartic acid. Significantly, 
this is the same pattern observed in parallel experiments with succu¬ 
lent leaves, this evidence suggests the foilwring mechanism for the 
initial fixation: 


, ♦?'? 


■m 

■ ‘ ■ ♦ .. * 

V»! ' r ^ „ 

V v'Vv, 

■ A/>: 

: \.v. • VS 
■»v ■ ^ .« 

<* « . 

* ' i ■ V 

■’ 9 Jr.*” ‘ 


glycolysiB 

Starch ♦**♦►+♦►►*•** phosphoenolpyruvate 


qoo 


reduction Malate fM.. . 

Oxaloacetate^-'transamination "■ v ’-.j .• 
Aspartate . 

• 

•; ;,V 


Attempts to isolate oxaloacetic acid from tobacco as well as from 

« 

other leaves have been unsuccessful. Communications with Dr, Aranoff 
and Dr, Thompson who have been concerned with similar experiments. 


■i-'Wm 


j t * 

m. 

*„»i A- 

■^Vf j 


reveal that it is a most difficult if not impossible compound to 

' . ■' y '■* V y. 1 * 

identify in green leaves. This does not, however, preolude its part¬ 


icipation in the reaction above. As another approach to the problem, 

we have prepared and oxamined the acetone powders of tobacco leaves _ 

for the enzyme mediating the initial fixation, phosphoenolpyruvyl-. 
carboxylase. This enzyme is present in quite high concentration in 
this tissue. ' 

Exposure of the leaves to (?■ O 2 for periods as long as two hours 
causes the incorporation of the label into the following oompounds: 
citric, lsocitric, malic, fumaric, succinic acids, as well as alanine, 
aspartic acid, glutamic acid and glutamine. After five minutes ex¬ 
posure, all of the above compounds incorporate the label. These re¬ 
sults are most interesting in -the light of the similar patterns ob-_ .. 


■ 1 -. , r * 1 . 

«.v,\ 

•V' . 

• .--.V'U'X. 

;; • ' 'Vf. 
J ; .X; 




© 

o 

CO 

fiv,,. 


served in succulent leaves* The succulents, however, incorporate 
the major fraction of activity into malic acidi 9 whereas in tobacco; 
leaves, the major fraction 6eems to be in aspartic aoidi , 


,,-Vv, 
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Dark exposed loaves have been allowed to accumulate C^C^, then removed 
to a light chamber and permitted to photosynthesize. At various inter¬ 
vals of time the photosynthesising leaves were homogenized and extracted 
and the compounds identified as indicated above. The most significant 1 * • 
observation was that the label disappears from the amino acid fraction 
quite rapidly but is not incorporated into the su ar fraction as one 

would expect, h ' 

■ r . ' . 

. i ,, 

PROPOSAL FOR FOTUKE RESEARCH* Our interests are now direoted toward 
the elucidation of the mechanisms operative in the light which cause 

■; (I ‘ ' 

7 | \ . 

the lose of radioactivity from the labeled amino acids. It is signi- 

fioant that in the tobacco leaves the major storage fraction for fixed ,, $ ,v 

V J .. • > • ••• ■:' • v 

COg in the dark is the amino acid, asoartic acid. Why? Is the tranB- .•& .V 
amination reaction from oxalo-acetlc aoid to aspartic acid of such 
magnitude to drive the dark fixation toward the amino acid rather than 
toward the Krebs cycle as found in succulents? 


We are concerned that the CO^ fixed in the derk does not enter into 
the reversal of glycolysis to yield radio-labeled sugar. It is of 
interest to understand what is the biochemical rolo of the fixed car¬ 
bon dioxide in these green leaves. We would be interested also in 
determining the effects of various light intensities on the rate of 
transformation of the amino acids. Is there a key enzyme system which 
is light sensitive? Or is the phenomenon, rather, the result of a 


general increase in reducing power within the leaf. 




■ » * ;. J*.-: I ... • ‘‘"•V - -Vi S \ , k •• \-y i- :• : '■ .W*' '■ V 
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BUDGETt 




Salaries* 

Expendable suppliest 
Permanent equipment* 
Overhead 


$5,000.00 
1,200.00 
1,000*00 
; 576.00 


vi ' 


. i- } ‘ y 
", .... 


TOTAL* 


$7,776.00 


... » .* * - 

ft ? * 4 


l t 


ANTICIPATED DOSATIOH OF TO RKt 


". \ h /v; 

■ l \ 

, i, 

iV 


We feel that the major goals of the 
research program can bo attained within the next year. Now that our 
laboratory is at its full working capacity and the new equipment has 
been developed and tested, we are certain that even more raoid progress , 


V v 
X‘ 


may bo made in the future* 


• - v. .-, . ..... . < - * Pi , ; 

: •'V 

FACILITIES AID STAFF AVAILABLE* Through the generosity of the Tobacco ' v'V ’ • 


Industries Research Conmittee, our laboratory has now acquired equip¬ 
ment and materials which greatly facilitate our work with radioactive 


V 


traoes. The cooperation of Dr. Frits Went of the Earhart Plant Research 


U' 


Laboratory at the California Institute of Technology has been placed j* 

• i. V 

at our disposal and he has provided us the only means in southern Calf \ 
ifornia for the growing of smog-froe tobacco leaves. 


\ 

/? \ 

/«• 


i- i 


Our staff has been deprived of the services of Dr. Vick© Haas Lynch* 


/< 




who has taken a position at the Carnegie Institute of Biologic^ Research. 


-Vi :. 


However, before her departure, she trained Hr. Stitt in the complex- 

i ■ 

ities of the art and science of chromatography. Mr. Stitt has become 

• •• > \ 

a most proficient and able worker in this laboratory. / 


A 


r/t-'fr Zi'WM 

Mr. Herbert Stolter is a first year graduate student with a fine'academic : 

% ' -'’'v J; V ' - .1 .-J\ 

record both at the University of Southern California and at New York! 

' : ' • 

University. Wo hope that he will be able to make significant contr11 


hSQ!Jrp% : -^l*l^^^WwJn^sti^^o^y'npienJtsljj^fj^di^d 0 Qs^f¥pf| 0005 Gf 
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butions through his research, 

ADDITIONAL REQUIRE LENTS: We are in need of a paoer electrophoresis 

apparatus in order to identify the several unknown compounds appearing 
on the chromatograms. We are also in need of funds to aid in the pur¬ 
chase of a Beckman DU spectrophotometer to reolace the one that has 
been removed from our laboratory by its original earner. Our group plans 
to combine its financial resources with two other groups of investigators 
in the bio-chemistry department to purohase another instrument. 

ADDITIONAL INFORMATION: We have been pleased with the response of the 
students at this university to our increased emphasis in plant bio-chem¬ 
istry, We hope to intensify this interest end to encourage more stu- • f 
dents to enter the field. In line with such a program, we htve invited 
Dr. Bernard Axelrod of Purdue University to be a guest lecturer in the 
bio-chemistry department in the sumo- of 1956. Dr. Axelrod is one of 
the foremost authorities in the field of plant bio-chemistry and will 
give a course in this field. He has also agreed while on this campus * 
to actively participate in the program of CO^ fixation. 
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August 25, 1955 
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Mr. H. R. Hanmer 
American Tobacco Co.,Inc. 
Research Laboratory 
400 Petersburg Pike 
Richmond, Virginia 
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.. V 




Dear Rupert: 




•r*.* 


At the Scientific Advisory Board meeting this week, 

Paul Kotin snowed me the two attached items from 
Dr. Paul Saltman with reference to his work under 
TIRC grant on the dark fixation of carbon dioxide 
by tobacco. In view of your interest and experience 
in this field, I told him that I was sure you would 
be interested in reading these communications. After 
you have perused them, I would appreciate their return. 
Although Dr. Kotin did not mention this, I presume 
you would do well to consider them confidential 
until they are published. 


Best regards. 


Sincerely, 


tobert N. DuPuis 

fice President - Research 


RND:BS 

Enc. 


yV/C M ^ 
£ SAf S 
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Amplication to the Tobacco Industries* R*search Committea 
for renewal of thair support of a Project entitled 
THE ENZYMATIC MECHANISM FOR THE DARK FIXATION OF C0 2 BY TOBACCO 

i 

from 


, - 

. ; • < '.'.V” 

• K i i 


* 1 " 

: i 


Department of Biochemistry and Nutrition 

University of Southern California 

• • c-':. v •. v- - . ■ v'7v v : •' 

* * * 
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Responsible Investigator! 


Institution! 


Scientific Personnel! Paul D. Saltman, Ph.D. 

Clyde Stitt, B.S., (Research Assistant) 
Herbert goiter, B.S. (Pre-doctoral 

Fellow) 


Duration! 

One Year 

>> 

© 

o 

w 

Amount of Grant! 

$7,776.00 
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Paul D. Saltman, Ph.D. 
Assistant Professor 


* t , 

University of Southern California 
School of Medicine 

Department of Biochemistry and Nutrition 
los Angeles 7, California 
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THE YEAR’S PROGRESS! Our problem was to investigate the metabolic 

processes in tobacco leaves that are operative in the dark fixation 

of CO 2 * tor approach was to identify the first products of the dark 

fixation by weans of paper chromatography* Once these products were „ ; A ‘ 

known, we planned to proceed with the isolation and study of the en- <,U V. : XrLr ; . : 

' ■ " ''* . ' " . ,[ r ' .■ 

zymatic system that mediates the inter-conversion of the products of . - v ~ * ' j 4 . 

,.... , >r c'.. " , .. v . • v> . ■; .... . > .Vl ■' . ?/>'.-• b. 

the fixation. . - s ' . V ■ • ' • ..' v; v ' 5 : Y 

An apparatus was designed that would permit the tobaceo leaves to be 

* , 1 * 

exposed to high concentrations of C 14 02 in the dark and, after short i 

periods of exposure to the radioactive material, to be homogenized 
with 80% ethyl alcohol to stop the reaction. A schematic drawing of ' : 

the equipment is shown in Figure 1. ( - • < t y 
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It consists of a stainless steal micro-Waring Blendor top with - 

-. ' ’ . . v 

slightly modified blades to permit total homogenization of small 

leaves. The head is fitted with a two-hole stopper machined to give \ j 

very close fit. The stopper with appropriate ground glass Joints is 

held in position with the clamp as shown. All glass parts are 

coated with an opaque paint in order to exclude all light* 



About one gram of young tobacco leaves (footnote 1) are placed around 
the blade of the blendor to insure rapid and thorough homogenization. 

The blendor is evacuated and the CX^* previously generated and collected 
In a trap, is admitted into the closed system. 


At the end of the exposure period, 30 ml. of boiling 80% ethanol is 

■ ■ t . ; . •• ' » * ; 

drawn into the reaction chamber by means of an aspirator and the leaves 
simultaneously homogenized. Exposures* periods as short as one minute 
have resulted in the successful fixation of CO 2 using the above procedure. 


The alcoholic extract is centrifuged and stripped under vacuum to a 


final volume of a 2.0 ml. One-theth of a ml. of the concentrated leaf ex¬ 


tract is placed on a large sheet of Whatman No. 1 filter paper along with 


authentic samples of suspected intermediates. The compounds are resolved 
en 

by two-dlny^sional paper chromatography using the solvents 80% phenol - 


2C% water and butanol - acetic acid - water mixtures. The dried chromato¬ 


grams are placed in contact with no screen X-ray film to locate the spots 


that have incorporated the radioactivity. The chromatograms are then 


sprayed with brow cresol geeen to locate the organic add# and then 




sprayed with ninhydrln to locate the amino acids, >. 

(Motet) Seeds of Dixie Bright Tobacco were obtained through ^ generosity 
of Dr. Guy Jones, University of Worth Carolina. Plants were grown 
by Dr. F. Went at the California Institute of Technology 


‘-f ;• ' ' •• . '-l y ~>i- ■;■}&■ 'r .... ' it’ 'k-j'i {■'A ' 

•'I*-,- ,'Sgurcp: https ://%vV -i n dustrydp.cym:£*nts.uQ§f/e#iu^ ' v; 4v 


During a m one-rainute exposure of tobacco to C^Og, on ly two compounds 
incorporate the label) malic acid and aspartic acid* Significantly* 
this is the same paxttern observed in parallel experiments with succu¬ 
lent leaves* This evidence suggests the following mechanism for the initial 
fixation! • _ •• .... ■'..<■ 

glycolysis CO 2 reduction Malate 

Starch ————— phosphoe no 1pyruvate —— Oxaloa estate transamination 

Aspartate 



Attempts to Isolate oxaloacetic acid from tobacco as well as from 
other leaves have been unsuccessful* Communications with Dr* Arenoff 
and Dr* Thompson who have been concerned with similar experiments* 

f I ~ 

. ^ | I 1 ' ' # '• ‘ ' » ‘ '/ * s , • 

reveal that it is a most difficult if not impossible compound to 

' ■ . 1, ,, • k S 

identify in green leaves* This does not* however* preclude its parti- ’ 
clpation in the reaction above* As another approach to the problem* 
we have prepared and examined the acetone powders of tobacco leaves 
for the enzyme mediating the Initial fixation, phosphoenolpyruvyl 
carboxylase. This enryme Is present in quite high concentration in 
this tissue* > . 

Exposure of the leaves to C^^02 for periods as long as two hours 
causes the incorporation of the label Into the following compoundsi 
citric, isocitric, malic, fumaric, succinic acids, as well as alanine, 
aspartic acid, glutamic acid and glutamine. After five minutes ex¬ 
posure, all of the above compounds incorporate the label. These re¬ 
sults are most interesting in the light of the similar patterns ob¬ 
served in succulent leaves. The succulents, however, incorporate . - , 
the major fraction of activity into malic acid, wheraas in tobacco ‘ 
in# leaves, the major fraction seems to be in aspartic acid# \ % 
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Dark exposed leave* hake have been allowed to accumulate then removed 

to a kttlight chamber and permitted to photosynthesize. At various inter* 
vals of time the photosynthesising leaves were homogenized and extracted 
and the compounds identified at Indicated above. The most significant 
observation was that the label disappears from the amifo acid fraction 
quite rapidly but is not incorporated into the sugar fraction aa one 
would expect. 

PROPOSAL FOR FUTURE RESEARCH Our interests are now directed toward 
the elucidation of the mechanisms operative in the light which cause 
the loss of radioactivity from the labeled amino acids. It is signifi- 
cant that in the tobacco leaves the major storage fraction for fixed 
COg in the dark is the amino acid, aspartic acid. Why? Is the transa¬ 
mination reaction from oxalo-acetic acid to aspartic acid of such 
magnitude to drive the dark fixation toward the amino acid rather than 
toward the Krebs cycle as found in succulents? 

We are concerned that the CC>2 fixed in the dark does not enter Into 
the reversal of glycolysis to yield radio-labeled sugar. It is of 
Interest to understand what is the biochemical role of the fixed car¬ 
bon dioxide in these green leaves. We would be Interested also in 
determining the effects of various light intensities on the rate of 
transformation of the amino acids. Is there a key enzyme system which 
is light sensitive? Or is the pe phenomenon, rather, the result of a 
general increase In reducing power within the leaf. 
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BUDGET* 


Salaries* 

$5,000.00 

Expendable supplies* 

1,200.00 

Permanent equipment* 

1,000.00 

Overhead (8£)i 

-E6*22 

TOTAL 

$7,776.00 


ANTICIPATED DURATION OF WORK* ffv fee1 that the major goal a of the 
research program can be attained within the next year* Now that our 
laboratory is at Its full ■ working capacity and the new equipment has 
been developed and tested* we are certain that even more rapid progress 
say be made in the future. 

FACILITIES AND STAFF AVAILABLE* Through the generosity of the Tobacco 
Industries Research Committee* our laboratory has now acquired equip* 
ment and materials which greatly facilitate our work with radioactive 
tracers* The cooperation of Dr. Juki Fritz Went of the Earhart Plant Research 
Laboratory at the California Institute of Technology has been placed 
at our disposal and he has provided us the only means in southern Cali¬ 
fornia for the growing of smog-free tobacco leaves. 

Our staff has been deprived of the services of Dr. Vicke Haas Lynch 
who has taken a position at the Carnegie Institute of Biological Research. 
However* before her departure, she trained Mr. Stitt in the complexi¬ 
ties of the art and science of chromatography. Mr. Stitt has bicoiae 
a most proficient and able worker in this laboratory. 

Mr. Horbert Stolter is a first year graduate student with a fine academic 
record both at the University of Southern California and at New York 

r * 

University. We hope that he will be able to make significant contri- 
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buttons through his re$earch. 


- 6 - 


ADDITIONAL REQUIREMENTS* We are in need of a paper electrophoresis 
apparatus in order to identify the several uninown compounds appearing 
on the chromatograms. We are also in need of funds to aid the pur¬ 
chase of a Beckman DU spectrophotometer to replace the one that has 
been removed from our laboratory by Its original owner. CXur group plans 
to combine its financial resources with two other groups of investigators 
in the bio-chemistry department to purchase another instrument. 



? 
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ADDITIONAL INFORMATION* Vfa have been pleased with the xep response of the 

students at this university to our increased emphasis in plant bio-chem- 
iifcxyx 

istry. We hope to intensify this interest and to encourage more stu¬ 
dents to enter the field. In line with such s program t we have invited 
Dr. Bernard Aselrod of Purdue University to be a guest lecturer in the 
bio-cheraistry department in the summer of 1956. Dr. Axelrod is one of 
the foremost authorities in the field of plant bio-chemistry and will 
give a course in this field. He has also agreed while on this campus 
to actively participate in the program of CO 2 fixation. 
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ADMINISTRATIVE APPROVAL 


This proposal Is approved by 


The University of Southern California 
School of Medicine 

Department of Biochemistry and Nutrition 


$/ Paul D. Saltaan 


Paul D. Saltaan 
Responsible Investigator 
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s/ John W» Mehl. Head 

S$ John W. Mehl, Head 
Department of Biochemistry 
and Nutrition 


University of Southern California 


Source: 
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Fred D. Fagg 
President 
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TOBACCO INDUSTRY RESEARCH COMMITTEE Activated l/l/57 
150 EAST FORTY SECOND STREET NEW YORK 17, N.Y. C * activated 

;;. .: _jf ..*,,•. , ; .. ,0o 10/1/54 end 

. Be nerval of Research Grant renewed 10/l/55 

.,. Application ®B3BHBBH#SaSSi 






Date: October 14, 1957 


1. Name of Investigator: p^jQ. J) t Saltaan, Th.D. 


2. Title: Assistant Professor 

Department of Biochemistry and Nutrition 


3. Institution , 

& Address: Uhiversity of Southern California 

Los Angeles 7, California 


4. Project or Subject: . . ■ 

Some aspects of amino acid metabolism in tobacco leaves. 

That several amino acids incorporate C 14 0g in the dark has been demonstrated 
In this laboratory using tobacco leaves. Ihe biochemical pathways which are 
operative In the biosynthesis of these amino acids is at present unknown* 

It is proposed to investigate the enzymatic pathways mediating the metabo¬ 
lism of some of these Important compounds. 



Detailed Plbn of Procedure (Use reverse side if additional space is needed): 


During our first year of this grant ve have been able to shew conclusively 
that all of the serine produced during the dork fixation of CC& by tobacco 
leaves Is In the carboxyl carbon. Absolutely no radioactive carbon Is to be 
found in the alpha or beta positions* This would seem to indicate a direct 
transformation from scme three carbon precursor at the level cf an organic acid. 
We have made extensive searches on our chromatograms to ascertain If any phos- 
phoryiated intermediate does indeed incorporate COg which, would be on the path- 
A. way leading to serine* Bone was to be found except for phcsphogiyceric acid. 

■ Radioactive pyruvate is also present and this could conceivably also lead into 
a three carbon precursor for serine. 

Our attack now has shifted to the isolation of the enzymes involved in 
these reactions. It seems likely on the basis of the chrcoatographlc data that 
the pools of these compounds present in the leaf are much too small to be oea- 
A' cured. We therefore intend to work with homogenates with the hope that we can 
then Isolate seme of the Intermediates in the pathway leading to serine bio¬ 
synthesis. 





Ve have also begun some work concerning the mechanisms of protein synthesis 
in tobacco and other plant as well as animal tissue. This work is new focused 
at the level of learning of the mechanisms involved in the activation of amino 
acids prior to their incorporation into the protein fraction of the leaf or 
cell. Mrs. Esther Allen is now actively engaged in this project and there seems 
to be a great premise for future developments along this line. Although this 
work was not in our original proposal, we felt it was of sufficient interest to 


warrant 


our investigations in this field. 

sourceTnifpsy/www.industty documents.ucsf.edu/docs/mnplOOOO 




6. Budget Plan: 


Salaries 

• V * Expendable Supplies 

V ~ \ ' - **■'"' Permanent Equipment 

-v.- Overhead . 

; Other ' 


7. Anticipated Duration of Work; X 


Total 





$5iOOO 

1.000 

.JL»QQQ 


5^0- 





8. Facilities and Staff Available: 

Vo have secured the cooperation of Hr. Frits Went at California Institute of 
Technology vho has placed the facilities of the Earhart Laboratories at our 
disposal for growing plants* We have a veil equipped laboratory for bio* 
chemical investigations Including: centrifuges, radioactive counting equip* 
sent, chromatographic equipment, cold rocos, spectrophotometer, etc. 

Staff: Foul Saltaaa, Ph.D. 
v . ' Esther Allen (pre-doctoral fellov) 

S>. Additional R. C q 1 u)f8f.nt ltt <****** 


10. Additional Information (Including relation of work to other projects and other sources of supply)} 

‘ -V'. ’ ‘ ( .. >■ • ' • ' f• ' - >...•• i • / ' . \ 'i[ i t / V( 

‘ • Ka have already published one paper concerning the vork supported by the i 

L Tobacco Industries Ea search. Cacsaittee concerning the metabolic pathways of the 
| dark fixation carbon dioxide. We have also presented papers concerning further 
1 research along these lines at the last meeting of the Plant Physiological 
Society, Tbs manuscripts for these papers are now in preparation and will be 
submitted to leading biochemical and plant physiological Journals shortly. 


Signature-FVml SaltaStt 

Director of Project 


_ A.V. Call _ 

President of the Board 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Reprinted from Plant Physiology, Vol. 34, No. 2, March, 1959;,pages: 123-127. 

(iPRINTED'HN U.S.A.); 
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DARK FIXATION OF CO* BY TOBACCO LEAVES '• ’• 1 

GEORGE KUNITAKE, CLYDE STITT and PAUL SALTMAN ' 








‘ ,Y 


Department of Biochemistry and Nutrition, School of Medicine, University of Southern California, 
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./■ The ability of non-succulfent plants to fix CO 2 in 
the absence of light has been previously demonstrated 
by several investigators (2, 5, 11, 17; 21). Hbwever, 
the succulents have received the greatest attention 
".TV- because of the lkrge amounts of CCh incorporated into 
• : • organic acids in the dark. - ; • -v 

Although these earlier reports strongly' suggested 
that dark fixation of CO 2 is an ubiquitous phenomenon 
in plants other than succulents, the nature of the 
biochemical reactions involved in this process has not 
been critically examined. Concurrently with the studies 
carried out in our laboratory on succulent metabolism 1 
-L: (12, 13) we have investigated non-succulent' dark CCh 
v 1 ’ f- metabolism in Nico liana tabacum. Studies concerning 
the nature of the initial! carboxyiation reaction and 
.jW;/ the fate of the fixed C ,4 Oz during the subsequent 
. metabolic reactions in the absence of light were carried 
L.v : - .out with excisedi tobacco lteaves. These studies show 
that the pathways for the dark metabolism.of CO 2 by. 
succulent and non-succulent leaves appear to be funda¬ 
mentally the same. 


o 


Materials and- Methods 

The methods used in the:study of the dark fixation 
of CCh in excised tobacco leaves are the same as those 
described in detail 1 in earlier communications (12). 
Nico liana tabacum (var. Hicks) plants usedi in these 
experiments were grown at the Earhart Plant Re¬ 
search Laboratory, Division! of Biology,. California 
Institute of Technology, Pasadbna, California and 
most generously supplied by Dr. H. R., Highkin. Itn- 
mediately before use, approximately 1 g of young 
leaves ( 5 to 7 cm long): were taken from the apex of the 
plants. The leaves were placed in> an apparatus which 
permits exposure to C l4 02 in total darkness. After 
equilibration of the leaves, for 5 minutes in the dark 
tb remove any transient reducing compounds of photo¬ 
synthesis, C'Gh generated from 5:0 mg BaC l4 03 
(specific activity 120 ^c/fng): was admitted into' the 
chamber. After suitable exposure to C'Ch, the reaction 
was terminated by homogenization in boiling 80 % 
ethanol. 

The ethanol homogenate was filtered^ the filtrate 
extracted with Skellyslov A, and the extract concen¬ 
trated to ai volume of 3 ml under reduced pressure., 
Concentrated alcoholic extracts were separated by 

’ Received August 7, 1958. 

2 This investigation was supported by a research grant 
" from the Tobacco Industry Research Committee. The 
facilities of the Allah Hancock Foundation!were generously 


two dimensional paper chromatography, phenol (SO) : 
water (20)., (w/w) in the 1st direction and n^butanol 
(74): : acetic acid (19) : water (50)^ (v/v/v) in the 
2nd direction. Compounds were located with the ap¬ 
propriate sprays; amino acids with ninhydrin in colli¬ 
dine spray of Levy andi Chung (9), organic acids 
with a mixed indicator spray of 3 g brom-phenol blue 


and 1 g methyl: red per liter of 95 % ethanol. Radio- 


provided. 
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active compounds were located by radioautograms 
made by exposing the chromatograms to “no-screen” 
x-ray film. Activity of each compound was measured 
directly on the paper using an end-window Geiger 
tube.' " • . v . ' ■' 

2,4-Dinitrophenylhydrazones were prepared' ac¬ 
cording to a modified procedure described by Ranson 4 , 
in order to: trap the erketb acids which: would other¬ 
wise be lost during the preparation and the subsequent 
chromatographic analysis of the plant extract. Ap¬ 
proximately 8 g. of leaves, with the midribs removed, 
were exposed to C l4 02 in the absence of light for 10 
minutes. The reaction was stopped by homogenization 
of the leaves with 20: ml of ice cold S-N H 2 SO 4 . The 
homogenate was immediately filtered and the residue 
washed with 5 ml of S N H 2 SO 4 . Twenty-five ml of 1 a 
saturated solution of 2,4-dinitrophenylhydfazine in 
5 A r HzSO* was then added to the filtrate and placed 
in the cold for 24 hours to permit the formation of 1 the 
2,4-dinitrophenylhydrazones. The hydrazones were , 
extracted! from the acid solution: with three 30-ml 1 por¬ 
tions of ethyl acetate. The ethyl acetate was then ex¬ 
tracted with: three 30-ml portions of ice cold 10 % 
NazCOj. The combined 10 % Na 2 CCh extracts were 
adjusted to pH 1.0 with ice cold- 5 N- H 2 SO 4 and ex¬ 
tracted with three 20-ml portions of ethyl acetate. The 
combined ethyl acetate extracts were dried over anhy¬ 
drous Na 2 SO-* and concentrated to a volume of 2 ml 
undbr reduced pressure. The 2,4-dinitrophenylhydra- 
zone derivatives were chromatographed on buffered 
paper by the method of Isherwoodi and Cruikshank 
(7) and identified by co-chromatography with 
authentic samples. Radioautograms were prepared 
as above. The activity of each compound was measured 
directly on the paper using an end-window Geiger 
tube., 

The enzyme, phosphoenolpyruvate carboxylase, was 
prepared! from acetone powder of tobacco leaves and 
assayed by the method described by Bandurskl and 
Greiner (1). The acetone powder was prepared by 
homogenizing 50 g of tobacco leaves with 500 ml of 
acetone in a Waring blendor at —20“ C. The homo- 




: 1 A • preliminary report was presented at the meeting 
of the American Society of Plant: Physiologist, August 26- 
30, 1956, University of Connecticut, Storrs, Connecticut 


genate was immediately filtered through a Buchner 3 ^ 



1 Personal communication. 
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funnel and washed with 50 ml of —20° C acetone. The 
powdered residue was driedi over PCU undbr vacuum. 
The dried acetone powder was stored in a tightly 
sealed bottle at 0° C. The enzyme was prepared by ex¬ 
tracting Qi2 g of the acetone powder with 5.0 ml of 
0.005 M pH! 7.5 TRIS buffer, in the cold. After centri¬ 
fugation this; extract was used directly. 

• Results and Discussion ‘ V 

Exposure of the tobacco leaves to C M C >2 in the dhrk 
for periods from 6 seconds to 5 hours, resulted! in the 
sequential incorporation of the radioactive carbon into 
several compounds,; principally organic and amino; 
acids. Table I shows the total amount! of radioactivity 

Table I 

Rate of the Dark Fixation; of C ,4 0i By Leaves of 
Nicotiana, Tabacum and Bryophyllum Calycinum 


Time dark exposure 
to CO 2 (min) 

cpm/mg of leaves/mg BaCOj* 

N. tabacum 

B* calycinum 

1 

9 

6 


. ■ 22 

•f 10 

15 

50 

23 

30 

. 79 

109 

60 T * 

124 

’ 407 ' : * 

*■- 120 ^ • 

209 

2,280 


Leaves of tobacco and Bryophyllum were exposed in¬ 
dependently to C h 0 2 in the dark for the indicated time 
intervals. The reaction was terminated by homogenizing 
with boiling 80 % ethanol, and an 1 aliquot of the homo¬ 
genate assayed for radioactivity.. 

* Samples were counted within a statistical error of 

5%., 

incorporated by tobacco and Bryophyllum leaves ex¬ 
posed to C ,4 Oz in; the dark for various intervals* It! 
appears that tobacco can fix CCh more rapidly in the 
initial stages of the dark carboxylation reaction..How¬ 
ever, after the 1st 15 minutes the rate in the Bryophyl¬ 
lum seems to surpass that found im the tobacco; leaves. 

Malate and aspartate were the major detectable 
radioactive products on chromatograms of tobacco 
leaves exposed to C I4 C >2 for 6 seconds.. However, traces 
of citrate were also observed. The amount of citrate 
accounted for less than 0.01 %. of the total! activity 
present. The percent; of total! activity found; in malhte 
and aspartate after successively longer periods of ex¬ 
posure to C ,4 Oi are plotted in figure 1. The extra>- 
polation of these values to zero tSme strongly suggests, 
the presence of a common precursor to maliite and 
aspartate, probably oxaloacetate. To: test this hypo¬ 
thesis, oxaloacetate was isolated, andi identified! by co- 
chromatography as the 2,4-dinitrophenylhydrazone 
derivative from tobacco leaves exposed! to C M O 2 in 
the dark for 10 minutes. It! contained considerable; 
radioactivity. 

Since these results are similar to those found for 
succulent leaves (12, 13),, the enzyme mediating the 
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PEP carboxylase 


; OXALOACETATE 

transaminase malic 


ASPARTATE 


dehydrogenase 

MALATE 


Condition 

CPM FIXED i IN REACTION 


MIXTURE 

Enzyme + phosphoenolpyruvate 

10,600: ± 530 

Enzyme — phosphoenolpyruvate 

400: ± 20' 

Boilbd -f- phosphoenolpyruvate 

0 

enzyme 



Each, tube contained 60 micromoles TRIS hydro¬ 
chloride pH 7.5, 20 micromoles MgSO., 100,000 cpm 
NaHC'Oi, 0.2 ml enzyme,, 6 micromoles phosphoenol¬ 
pyruvate, total volume 1.5 mli Incubated 60 minutes at 
37* C. Reactioni stopped with 0.1 ml 1 N HCl and the un¬ 


initial fixation of COi^, phosphoenolpyruvate carboxyL * 4 eact f f^ C ,4 0 2 removed by bubbling N 2 through the mixture, 

ase, was exacted! and the data from a typical en- wiL°i'Tnd-Sdow°Geiger'Sb?“ miKtur ^ was 


‘H 



Fig. 1. Radioactivity of malate and aspartate express¬ 
ed; as percent total activity in extract as a function of time. 

Fig. 2. Initial reactions involved in the dark fixation 
of COs by tobacco leaves. 

zymatic assay are presented! in Bible II. From these' 
results it would appear that the initial carboxylhtion 
reaction; is identical in both Nicotiana- tabacum and 
Bryophyllum calycinum : It is suggested that figure 2 
represents the initial reactions involved in the dark 


Table II 

P HOiS.PHOt*NOLPYRUVATE CARBOXYLASE ACTIVITY IN TRIS 
Buffer Extracts: of Acetone Powder Prepared from 
Tobacco Leaves 


mm 

% 
A*. 

'sail 



' - ; ~ 


.© 
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8 

0) 
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fixation of CO 2 in, tobacco> leaves., The isolation of 
labeled! malate from young tobacco leaves exposed tb 
C l4 02 in the dark by Stutz and Burris (17) gives 
further evidence for the presence of a carboxylatSon 
reaction. Mazelis, and Vennesland (10): have shown 
that the enzymes phosphoenolpyruvate carboxylase 
and phosphoenolpyruvate carboxykinase are widely 
distributed in plant tissues. These results suggest the 
general occurrence of a mechanism for the dark fixa¬ 
tion of CO 2 in leaves of higher plants, similar to those 
we have proposed for bothi Bryophylhim calycinum 
(12) and Nicotiaua tabacum. Vickery and Puclter (21) 
have proposed the presence of a similar reaction tb 
account for the accumulation of citrate in tobacco 
leaves cultered in bicarbonate solutions in the: dark. 
Incorporation of bicarbonate into citrate could take 
place via an initial carboxylation reaction 1 to form a 
4-carbon dicarboxylic acid which subsequently com 
denses with acetate: 

The suggestion' has, been made by Bradbeer et. al 
(3) that the initial carhoxylationi in the dark CO 2 
fixation: is on' ribulose diphosphate. This unstable 
$rketo intermediate is immediately cleaved to phospho- 
glycerate and is subsequently metabolized to the 3- 
carbon acceptor phosphoenolpyruvate. This compound 
is then oarboxylated to form 1 the 4-carbomdicarboxylic 
acid. We have not been 1 able to identify labeled phospho- 
glycerate ini our short terim experiments in either 
tobacco or Bryophyllum leaves exposed to: CTCh in 
the absence of light., However, after 5 minutes of dark 
fixation! radioactivity can be detected in, phosphoglv- 
cerate. It is possible that the age or the: previous: con¬ 
dition of the leaves could account for the differences 
in our observations. 


Excised haves of Nicoiiam tabacum were exposed 
to CVOi, in the:dark for periods as long as 5 hours. A 
typical radioautograph is presented im figure 3. The 
rates, at which the compounds incorporate the radio¬ 
carbon from e ,4 0 2 are listed in table III. The radio- 

Table IIH 

• j 

Products from the Dark Fination’of C l4 02 

by N, Tabacum Leaves 'V; 


Compounds 

1 MINUTE 

5 minutes 

15 MINUTES 

30 MINUTES 

Malate 

47.1 

46.4 

55.2 

■ 59.8 

Citrate 

H2.1 

111 6 

3.6 

5.3 

Isocitrate 

2.3 

1.5 

1.8 

2.6 

Succinate 

1.9 

47 

5.8 

4.5 

Fumarate 

0.3 

1.0 

1.1 

1.1 

Aspartate 

23.9 

17.4 

13.2 

8.0 

Alanine 

2.3 

4.3 

10.0 

135 

Glutamate 

3.2 

1.2 

3.4 

1.5 

Serine 

2.4 

0.8 

0.8 

0.4 

Glycine 

0.6 

0.2 

0.4 

0.2 

Glutamine 


Trace 

1.1 

1.3 

Histidine 



Trace 

Trace 

Proline 



Trace 

Trace 

Threonine 



Trace 

Trace 

Hydroxv-proline 


Trace 

Trace 

Arginine 



Trace 

Trace 


Concentrated alcoholic extracts of tobacco: leaves ex¬ 
posed to C H Oi for the indicated intervals were separated 
by 2-dimensional paper chromatography as describedi 
Following location! and identification of radioactive com¬ 
pounds by radioautograpby the activity in each: compound 
was measured with, an end-window Geiger tube. 

Activities are expressed as percent of total activity 
counted om the chromatogram. Samples were counted with¬ 
in a statistical error of 5 %. Those compounds indicated 
as “Trace” had Ibss than 0.1 % of the total activity. 



Fie. 3 Radioautogram of ethanol extract from' tobacco leaf after 5 hours of dkrk C M 02 fixation. Compounds which 
have been, identified are: 1. proline, 2. arginine, 3i hydroxy,- proline, 4.. threonine, 6j, glutamine, 7. asparagine, 8. serine- 
glycine, 9:, glutamate, 10. aspartate, 11., unidentified ester of malic acid,, 12; wucitrate-citrate, 13. malkte, 14. fumarate, 
15. succinate, 16:, gly cerate. . • , 


Fig. 4. Radioautogram of extracts from soybean showing the absence of carbohydrates and phosphoralated deriva^ 
tives. Compounds identified are numbered as in figure 3. , ' ^ V k, A‘ 

Fig. 5. Radioautogram of extracts from xanthium showing the absence of carbohydrates and' phosphoralated 
derivatives. Compounds identified are numbered as in figure 3. 
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activities are expressed as percent o.f; totfeil activity 
counted on the paper at'given time intervals. 

Ini addition to the listed 1 compounds,, the labile 
a-keto-acidfe*. pyruvate,-, oxaloacetlate and a-ketoglutar- 
ate were also isolated and; identified as their 2,4-di- 
nitrophenylhydrazones. There was no detectable activi¬ 
ty present in glyoxylate. We have been unable to de¬ 
tect any radioactivity associated with; the carbohydrate 
or phosphorylated carbohydrate fractions in tobacco 
leaves exposed to C l4 Oi in the dark for 5 hours. Sen 
and Leopold (14) report a rather significant! carbo¬ 
hydrate fraction, 7 to 77 %, ofi the C l4 Oz fixed in the 
dark after 16 hours by Bilbxi soybean, cockelbur, : and 
Wintex barley. Our attempts to confirm the results ofi 
Sem and Leopoldi by exposing detached leaves of the 
above plants to C l4 Oi for 16 hours have thus far been 
unsuccessful. Radioautographs of the extracts fronn 
soybean^ cockelbur are shown in figure 4. It wouldi ap¬ 
pear in leaves: and other organs of higher plants, that 
light is necessary for the generation of the reducing 
power needed to reverse the glycolytic pathway: How¬ 
ever, germinating castor beans (16) can incorporate 
C ,4 Oi into carboHydrates in the absence of light under 
conditions where fat is transformed! into: sugar. 

The presence of an active Krebs cycle in pliofo- 
synthesiking tissues lias been an elusive problem for a 
long time. Recently, Smillie (15) Has resolved this 
problem by preparing active cytoplasmic panticLs 
fromigreen peai leaves,;thus:clearly establishing for the 
first! time the operation, of an active Krc'bs cycle in 1 
green Laves. We Have been able to identity, and isolate 
essentially all of the intermediates of the Krebs cycle 
withi the exception of cis-aconitate. Although we have 
not 1 demonstrated directly the enzymatic systems 
present in the cycle, the incorporation of C' 4 Oi into 
cycle acids: and related aminoi acidte; suggests that the 
cycle is operative in tobacco leaves. 

The results obtained by Vickery et al (i20)i in. their 
studies on the metabolisnu of excised tobacco leaves 
in various culture media strongly support the operation 
of an active Krebs cycle. Malate. succinate, and funiair- 
ate were shown to be equally effective as precursors 
in the formation of citrate. With succinate as: a sub¬ 
strate significant amounts of malate accumulated. A 
decrease in malate concentration was. o K served when 
fumarate was used. Vickery et al (20 ) feel that these 
observations are not compatible with the operation 
of the Krebs cycle since fumarate should be a manda¬ 
tory intermediate ini the conversion of succinate to 
malate. It is. possible: tO' formulate another hypothesis 
consistent with the operation; of the Krebs cycle' to 
explain the above results. If one considers that: malate 
accumulation is controlled by the ability of the plant 
cell! tb-transport: this acid into: a metabolicaUy inactive 
area of the cel! such as the vacuole, it is possiblb that 
the addition of fumarate in high concentrations could! 
inhibit! this transport mechanism resulting, in a de¬ 
creased concentration, of malate: Preliminary experi¬ 
ments imour laboratory indicate that differential!vacui- 
olar transport systems are operative. This inhibition 
of malate accumulation by fumarate would not in any 


way affect the metabolic pathway leading, to the for¬ 
mation of citrate. Vickery et al (20) report that 
samples cultures in succinate did not accumulate any 
detectable fumarate. Therefore,,succinate is converted 
to citrate and the accumulation of malate occurs in the 
absence of the inhibitory effects, of abnormally high 
concentration, of fumarate. 

Glycolate did! not incorporate radiocarbon in the 
dark when leaves were exposed to C'Ch for as long 
as 5 hours in the absence of' light: It was reported 
earlier by Benson and Calvin (2) that in Chlorella, 
Scenedbsmus and barley. Laves; labeled glycolate was 
found only during photosynthesis. Clagett, Tolbert 
and Burris (4): demonstrated!that glyoxylate is formed 
by the direct oxidhtion of glycolate in plants. Kenton 
and Mann (8) found that glyoxylate can be oxidized 
to oxalate in tobacco leaves. Our inability to find 
labeled glycolate, glyoxylate or oxalate in excised 
leaves of tobacco exposed to C*0* in the dark would! 
appear to be in complete agreement with the known' 
biosynthetic pathways of these compounds im leaves 
of higher plants. Although oxalate is one of the major 
acidi components of tobacco leaves (19), we have 
been unable tO'demonstrate the incorporation'of radio¬ 
carbon from C 4 Oz intb this acid after 5 hours in the 
absence of light., 

Serine incorporated C 14 prior to glycine in tobacco 
leaves, as has been observed with' Bryophyllum; (13) . 
Serine has been demonstrated to be precursor to gly¬ 
cine in animal tissues (6):. Whether serine is synthe¬ 
sized in higher plants by a phosphorylated' or non- 
phosphorylatedi pathway cannot be determined at the 
present time, since we have found both glycerate and! 
phosphoglycerate labeled in the plant extracts. 

Tolbert and ! Cohan (18) have shown that the major 
products formed from glycolate in barley and wheat 
leaves are glycine, serine and an unknown compound. 
There is a direct conversion'of the glycolate to glycine 
and to: tlie carboxyl and a-carbon of serine. The /?- 
carbon; of serine is formed from the a-carbon of glyco- 
Iate. This;evidence clearly, establishes a direct biosyn¬ 
thetic pathway for the synthesis of glycine fronn glyco¬ 
late. Therefore, it appears that there are two separate 
pathways present! in Laves:of! higher plants for the bio¬ 
synthesis of serine: andi glycine. It is difficult to assess 
the relative importance of the two pathways. Certainly 
in the dark, where COi fixation in glycolate is not 
observed, radioactive serine arises from a 3-carbon 
precursor. 

The striking qualitative similarity of the metabolic 
products involved with the dark fixation of COn in 
excised leaves of Xicotiana tahacmw and! Bryophyllum 
calycimmv. are apparent from these studies. Although 
tlie rate of the initial COz fixation in the absence of 
light is comparable and the mechanism of the initial 
carboxy.lhtion reaction; appears tb be identical, the 
succulents.appear tchave a unique mechanism for the 
storage of the synthesized organic acids which might 
account for the accumulation^ of a; large quantity of 
the fixed carbon dioxide. We are not! able to account 
for the difference at this time. 


Squrce:.h t ttps;//www.industrydo.cum,ents. upsf.edu/dbcs/mnpl0000v 
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Summary 

l 1 . Excised leaves of A r . tabacum have the ability 
to incorporate C- 4 Oi im tile dark into several organic 
:and amino acids* These compounds have been identi¬ 
fied by paper chromatography and radioautography. 

2. The initial rate of dark CCh fixation in tobacco 
is more rapid thamthat of the succulent B. calycimtm. 
However, the total amount of CO 2 fixed by tobacco 
after extended periods is much less, 

3. The initiali fixation of C M Oz appears to be 
mediated by the enzyme phosphoenolpyruvate carboxyl¬ 
ase. The presence of this.enzyme in 1 tobacco 1 leaves has 
been established. 

4. The pattern of organic and amino acids which 
incorporate C ,4 0i suggest the operation of the Krebs 
cycle and concomitant transaminations. Serine seems 
to be the precursor to glycine in the dark. 

5: No.carbohydrates;or phosphorylated sugars are 
labeled after extended! periods of dark incorporation 
of C' 4 Ch. These findings suggest that light is needed to 
furnish the reducing power to reverse glycolytic 
processes, 

W e wish to acknowledge the valuable suggestions 
and assistance of Dr. John L. Webb in the preparation 
of this manuscript. 
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DARK FIXATION OF C0 2 BY SUCCULENT LEAVES: 
CONSERVATION OF THE DARK FIXED C0 2 
UNDER DIURNAL CONDITIONS 1 * 2 * 


. -V) , • ; : GEORGE KUNITAKE and PAUL SALTMAN 

Department of Biochemistry and Nutrition, School of Medicine; 
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The characteristic ability of the succulents to in¬ 
corporate a large net amount of C0 2 ini the form of 
organic acids has been recognized'for a long time: (9) . 
Although the biochemical mechanisms of this phe¬ 
nomenon have received a great deal of attention,, 
the physiological role has not been fully understood. 
In the course of our studies on the pathways'of the 
dark fixation of CCK (6, 7)•, it! was observed that the 
C* 4 0 2 incorporated in the dark was not lost in the 
subsequent light period but appeared to be utilized 
directly in the photosynthesis. From these and! other 
considerations we are impressed with a possibility 
that the special features of Crassulacean acid! metab¬ 
olism have an adaptive advantage., 

Materials axb Methods 

A random sample of young Bhjaphyllum colxjci- 
num Salisb. leaves; (approximately 2 to 3 cm tong, 
w’et! weight 0.5 to 0.6 g) , picked from the: apex of tlie 
plant was placed in the apparatus described in a 
previous communicatiion (6) andi permitted to fix 
C 14 0 2 (generated! from 4.6! mg; ofi BaCMQ tU specific 
activity 120ic/mg) fbr 30 minutes in tlie dark. Two 
of the leaves were homogenized immediately with 
boiling SO %. ethanol and an aliquot counted for de¬ 
termination of total activity. All samples were 
counted at infinite thinness using, a Micromil gas flow 
counter. The total! homogenate: was: then filtered! 

1 Received April 16, 1058. 

2 This investigation was supported; by a research grant 

from the Tobacco Industry Research Committee: The 

facilities of the Allan Hancock Foundation ’were gener¬ 
ously provided. 


through Whatman no. 1 paper, washed three times 
withi small portions of boiling S0'% ethanol, and an 
aliquot of the: total filtrate analyzed by paper chroma¬ 
tography as indicated belhw. The remaining leaves 
were removed, placed! on moist filter paper/and illumi¬ 
nated witlu a photoflood lhmp (Photospot R.SfP. 2, 
G.E. 115 to 120 v)' placed 31 to 32 inches av T ay. Cool 
air circulated! over the surface of the leaves; with a 
fan to prevent over-heating: At no time did the 
temperature at the surface of the leaves exceed 28° C. 
At various intervals pairs of leaves w^ere removed and 
homogenized in boiling 80% ethanol. The determina¬ 
tion of the total activity in the homogenate and the 
chromatographic analysis of the filtrate w r as carried 
out as described below. As a control, one pair of 
leaves was exposed 30 minutes to C 14 0 2 in the dark, 
flushed free of C 14 0 2 , kept im the dark for 120 min¬ 
utes, and homogenized in boiling SO %. ethanol. 

Identification- of the labeled! photiosynthetic and 
dark products was. made on aliquots of the 80% 
ethanol soluble fractions. This wais accomplished by 
two dimensional chromatography on Whatman: no. 1 
filter paper using, phenol (SO) : water (20) (\v/w) in 
the 1st direction and n-butanoll (74) : acetic acid' 
(.19): : water (50) (v/V/v): in the 2nd. Radioauto¬ 
graphs were made with “no-screen” x-ray filmi In 
all experiments, non-labeled glucose and sucrose were 
co-chromatographed! with the extract!. Identification: 
of the radioactive compounds was made by super¬ 
position^ Activity was determined directly on the 
paper with an endl-window Geiger tube. 

An alternate technique was employed to ascertain 
whether the C 14 0 2 fixed in the dark was released to 
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the atmosphere during the subsequent, light period. 
Matched pairs of leaves were exposed toiC 14 0 2 in the 
dark for 60 minutes. As a control,; one pair was 
immediately homogenized 1 : in boiling 1 80 %. ethanol, 
and 1 the radioactivity determined on am aliquot. The 
other pair of leaves was placed in a glass chamber 
and illuminated with three 120-watt incandescent 1 
lamps placed 24 inches from the surface of the leaves. 
During the illumination; moist, air was flushed through 
the: chamber and the C0 2 was trapped in 1 N. NaOH, 
precipitated as BaC0 3> and countied; with a gas; flow 
Geiger tube. 

Experiments: were designed to testi the effect of 
previous conditions of! light or dark omtihe subsequent 
photosynthetic C0 2 incorporation. Intact plants 
were placed either in a: completely dark room for 17 
to 24 hours or in direct sunlight. At tihe beginning of 
the experiment matched pairs of leaves; were removed,; 
placed in; the glass; illumination chamber, exposed to; 
€ 14 0 2 , and allowed to photosyntliesize for 301 min¬ 
utes. The leaves were then homogenized in boiling; 
SO %. ethanol and the total activity measured on an 
aliquot as described above; 

Results and Discussion 

The total! amount of radioactivity retained' by the 
leaves at each time interval of illumination' after the 
dark incorporation of C 14 Oy is presented in table; I. 
These data' represent the averages of three experi¬ 
ments. A most interesting finding is that the total 
amount of radiocarbon incorporated ini the dark 
period remained constant during; the subsequent 
light period as well as during the dark control. 

In our previous research concerning: the dark 
metabolism ofi C 14 0 2 in Bryophyllum (7). we demon¬ 
strated that no detectable activity w 7 as incorporated! 
into: either the carbohydrates or their phosphorylated 
derivatives, all activity being associated with the: or¬ 
ganic andl amino acids. Chromatographic: analysis of 
the extract from the dark control confirmed! this. 
However, when the leaves were transferred to light 
in the absence of exogenous C 14 0 2 significant activity 
was associated with the sucrose from the SO <? 0 . etha¬ 
nol soluble fraction. Figure 1 presents the radio- 
autographs fironv the dark and light extracts. It is 
clear that upon exposure of the leaf to light, not only 
was there a conservation! of the C 14 0 2 fixed in the 
dark,, hut that. C0 2 . was utilized im the formation of 
photiosynthetic products. 

Table I 

Radioactivity Retained: by Bryophyllum Lfiaves 
after Illumination 

Duration of light 0 10 30 60 120 (120) 

Dark 

control 

Total activity in 
homogenate * 

r (cpm/mg leafy 737 781 706 750 813 745 

♦Samples were counted within a statistical error of 

. . ... ,, • . , 


Table II 

Loss of Dark Fixed C^Oi During the:Subsequent 
Light Period 


Experi¬ 

ment 

Total activity 

FIXED IN DARK 

(cpm) 

Total free 

C 14 Oc TRAPPED 

as BaCOi 
(cpm) 

Percent total 
activity 

LOST 

I 

II 

2.4 x10 s 

5.0 x10 s 

5;4 X 10* 
9.1x10* 

* 2 2 

1.8 


Evidence for this conservation of dark-fixed C0 2 
during, photosynthesis was obtained' by the 2nd tech¬ 
nique in which the C0 2 was: trapped during the 
process of photosynthesis. The data from typical ex¬ 
periments are: shown in table II. It is clear that liess; 
than 3 % ofi the total activity accumulated by the 
leaves was in equilibrium with the external atmos¬ 
phere. This experiment indicates that, the C0 2 im 
corporated during the dark was efficiently retained, 
and utilized during subsequent photosynthesis in the 
leaf. Similar results have been observed with a ma¬ 
rine flagellate, DunalieUa euchlora by Ryther (i5)i. 
Ryther interprets his data as evidence for a prefer^ 
ent'ial utilization of endogenous C0 2 . 

The ability of succulents, to incorporate large 
amounts of COo in the: dark, and subsequently utilize 
this C0 2 for photosynthesis is a possible biochemical 
adaptation to arid conditions. The thick spongy 
leaves; and'stems withi rather impermeable cuticles are 
useful anatomical structures for water conservatiom 
Since photosynthetic activity takes; place at those 
times when water loss is maximal, re-utilization by the 
leaf of the: dark incorporated C0 2 would tend to 
minimize: the need for; opening 1 the: stomata to permit 
gas; exchange; and might aid in the conservation of 
water. Physiological observations of Loftfield (2) 
support this hypothesis; He demonstrated that;, un-. 
like non-succulents, the stomata of the succulents re¬ 
mained closed! during the day, but opened! at night to 
permit gas exchange. 

Thomas et al (10) have shown that! under normal 
atmospheric: C0 2 concentration (0.03 %), light dea¬ 
cidification takes: place in succulbnt leaves. How-ever, 
when the; leaves: are exposed to high; concentrations of 
GOo (i5 to 10'fJ)this light deacidification can be 
retarded, and under certain conditions light acidifica¬ 
tion can be induced. The only known: mechanism for 
tihe synthesis of carbohydrates from dicarboxylic 
acids involves decarboxylation and' reversal of gly¬ 
colysis: The observations of Thomas ot al (10) could 
be interpreted as; evidence for the preferential car- 
boxylatibn of ribulose diphosphate as; compared 1 ' to 
phospHoenol-pyruvate. During the light period fol¬ 
lowing dark acidification C0 2 liberated via decarbox¬ 
ylation immediately enters intb the light C0 2 fixation 
mechanism. However, when the ribulbse diphosphate 
pathway for C0 2! fixation is saturated at high C0 2 
concentrations in the light, the acidification system' 
involving phosphoenol-pyruvate carboxylase: can be 
utilized 1 . ■ ** • J . 
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Fig. 1. Radioautograms of two dimensional paper chromatograms; of extracts from 6(Kmmute dark fixation of 
C 14 0 2 , and 6(Uminiite dark fixation of C 14 Oi followed by 120-minute photosynthesis in absence of C u 0 2 . Compounds 
indicated are: 1. alimine, 2. glutamine,.3..asparagine; 4. glycine-serine, 5; glUtamate, 6 j aspartate, 7. citrate-isooitrate, 
8. malhte > 9; phospHoglycerate, and! 10. sucrose. 


The effects of previous: exposure of the leaves to 
light or dark on the total photosynthetic C0 2 fix¬ 
ation are presented in table III. The experiments 
were designed so that the leaves of the: plants; pre¬ 
treated! in the light would be depleted of most, of 
their organic acids. These dhta are very similar to 
those presented by Sen and Leopold (8):. There are: 
several interpretations that can be made from these 
results.. Sen and Leopold favor the view that there 
is some temporary impairment of: the: mechanisms of 
photosynthesis during the previous exposure to dark. 
This impairment was manifested in the diminution of 
the C 14 0 2 incorporated. Another interpretation! is 
possible: if one postulates that the: rates: of photosyn¬ 
thesis subsequent to. either pretreatment' are approxi- 


Table III 

F1 1 OTOSVNTHF.TI C C 14 0± FIXATION* LeaVF.S PrETRF.ATKD 

in Dark or in Light 


Pretreatiid in light 

PUETREATRD: 1N DARK 

Ratio 

light/dark 

Hours 

Total 

Hours 

Total 

OF PRE- 

TREATMENT 

crM 

OF pre¬ 
treatment 

cpm 

8' 

38.2 x 10“ 

17 

7.7'x Iff 5 

5 

8 

23.9 x 10* 

24 

1.9x10“ 

12 



mately the same. The C0 2 fixed during the dark 
periods would provide a considerable stbre of en¬ 
dogenous C0 2 which was .preferentially utlized. This 
would; result in the decreased utilization of the exog¬ 
enous C0 2 . It 1 is well known from the work of Pucher 
et.al (3, 4i). that there is an inverse quantitative re¬ 
lationship: between total titratlable: acidfe: and net car¬ 
bohydrate stores in succulent leaves; subjected to 
diurnal conditions: 

The knowm pathways for the interconversion of 
Krebs cycle organic acids and 1 carbohydrates depend 
upon decarboxylation and' the reversal of glycolysis. 
The Libeling experiments of Varner and' Burrell (li]J 
andi Gibbs (1) completely support this hypothesis. 
This evidence in conjunction with the experiments 
presented! in this paper indicates that the C0 2 de¬ 
rived from decarboxylhtion of the organic aeidfe; is 
retained! by. the cell and metabolized via the normal 1 
photosynthetic mechanisms. 

Summary 

Detached 1 haves of BryopHyllum calycmiim are 
able to fix,, in the dark, large amounts of C 14 0 2 in 
the form: of organic and amino acids. When these: 
leaves are exposed to light in the absence of C 14 0 2 , 
radioactivity is found in the carbohydrate fraction. 
The dhrk fixed C 14 0 2 is; efficiently conserved and 
metabolized during subsequent photosynthetic reac¬ 
tions* 
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Paul D. Saltman, Ph.D. 

Associate Professor of Biochemistry and Nutrition 
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The Mechanisms of Photosynthetic Reduction'. 

5. Detailed Plan of Procedure: 

Our primary goal in this research is to elucidate the specific require¬ 
ments for chemical energy and reducing power necessary to effect the reductive 
fixation of by cell-free tobacco leaf systems in the dark. There is little 

doubt that ATP and TPNH can be generated by illuminated chloroplasts. However, 
preliminary experiments in our laboratory have demonstrated that these compounds 
cannot replace light in a cell-free system capable of carrying out photosynthesis. 
If we are able to mimic the patterns of the photosynthetic reduction of C ^02 in' 
the dark, we will have a more intimate understanding of the mechanisms for the 
conversion of light energy to reducing power and chemical energy by higher plants. 


1 . Name of Investigator: 

2 . Title: 

3. Institution 

& Address: 

4. Project or Subject: 



During the past year, Dr. Joshi and I have developed a cell-free 
preparation of tobacco leaves containing, broken chloroplasts, mitochondria, micro- 
suines,. and soluble cytoplasm which' fixes in the dark by the identical 

metabolic pathways as the intact leaf. This preparation when illuminated carries 
out photosynthetic C ^02 fixation. Chromatographic analysis of the dark systemy 
with the addition of ATP, TPNH, and many other co-factors, reveals the absence of 
any radioactivity in the carbohydrates, despite several thousand counts per minute 
in the organic and amino acids. It is our plan to attempt to trap labile or 
transient intermediates generated in the photo-reduction steps by illuminating the 
system at low temperatures, turning off the light, adding C-^02, and measuring the 
radioactivity incorporated into the sugar fraction in' the dark. Only in the 
presence of light-generated reducing power will such events take place. If this 
procedure is successful, we will attempt the direct isolation of the reducing 
compounds by various chemical and physical procedures. If this approach meets 
with' negative results, we will concentrate on a program utilizing specific 
inhibitors and antimetabolites to block the light reactions without affecting the 
dark pathways and thus learn more of the nature of the light requiring steps. 


Source: https://www.industrydQCuments.ucsf.edu/docs/mnplOQOO 
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6. Budget Plan': 


Salaries 

4,200' 

Expendable Supplies 

1,200' 

Permanent Equipment 

— 

Overhead (15$)' 

870 

Other (Travel) 

4oo 

Total 

$57670 


7. Anticipated Duration of Work: The budget presented above will suffice.for 

our first year’s program. If the results warrant extension of our research, 
we will seek continued support for a longer period. 

8* Facilities and Staff Available: We have a well-equipped biochemical labora¬ 
tory with facilities for the preparation of homogenates, enzymatic isolations, 
etc. We also have an adequate isotope laboratory and have had extensive 
experience with chromatography and radioautography. 

We have excellent liaison with the plant 
physiologists at California Institute of Technology, and have their full 
cooperation in the growing of plants in their greenhouses. Dr. G. V. Joshi 
is a Visiting Professor from Wilson' College, Bombay, India. He has broad 
experience and several publications in the field of plant metabolism and 
CO 2 fixation. Dr. P. Saltman has engaged in' an active program of research 
on the pathways of the dark and light fixation of CO^ by plants for the past 
seven years. An excellent graduate student, Mr. Robert Gee, has entered the 
department this summer and is interested in working on this problem. We are a 
small group, but highly activated. Most of the preliminary methodology is in 
hand and we are ready to proceed with the major problem. 


9. Additional Requirements: 

10. Additional Information: As indicated above, the amount requested of the TIRC 
should be adequate for our first year. We hope our success is such that we 
can seek renewal for a longer period. 

The salary of Dr. Joshi is being paid by the National 
Research' Council. He is spending two years in our laboratory as a Post-doctoral 
Fellow of that organization. 

No other support is available for this project. 


Signature ___ 

Director of Project 


Business Officer of Institution 


RCH' Note: This is an advance working copy. 

The official copy bearing signatures 
of applicant and university officer 
is enrodte. 
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The findings may have particular significance in persons with rheumatic fevbr or ^ 
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Studies (1,2,3) during,the past three years have established the presence-of^ 
Group A beta hemolytic streptococci in the throats of 37.9 percent of school 
children in Dade County, Florida. The proposed study will determine the extent 
to which this rate applies to adults, and how it is influenced by smoking*' 
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B. Blood smples will be drawn siaultaneiously from each subject for antistreptolysin 
0 determinations. , i 


C. Smoking hablt3 will be determined in each case, considering the following factors* 


•) Extent of Sacking • light or heavy smoker or non-smoker 

b) Type of Smoking - cigarette, cigar or pipe ‘ ; - " v i ■;. 

,c) Filtered v^. norwfiltered cigarette* . ‘Hi* 

,de Duration of smoking habit - ;■ jr! ‘ 

!e) Inhalation 3 ^.' non-inhalation - ‘ ^ ns 

If) , Interval between taking of last smoke and throat culture * -W' 
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Detailed Plan of Procedure (continued) 


D. Various tobacco and smoke products will be investigated for their effects 
on the growth of beta hemolytic streptococci in vitro , 

E. Findings will be evaluated and their significance indicated. 


(1) Saslaw, M.S. and Steitfeld, M.M.j Group A Beta Hemolytic Streptococci ' 

and Rheumatic Fever in Miami, Fla., Pub. Health Repts* 69» 877-822 (Sept.) 1954. 

(2) Saslaw, M.S., Streitfeld* M.H. and Doff, S.Dtt Group A Beta Hemolytic 

Streptococci and Rheumatic Fever in Miami, Fla.t Bacteriologic and Serologic 
Studies from October, 1953 through May, 1954. (in manuscript) r - 

(3) Saslaw, M.S., Streitfeld, M.M., and Williams, E., Jr.i Use of An Antistreptolysin 
0 Index for Comparison of Large Samples* Experience in Miami, Florida, 

Clin. Res. Proc. 3t 77 (Feb.) 1955 . , ; ( - • <' . j y ' t ./f 
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(e) pH oeter 

(f) Incubators 

(g) Arnold Steril¬ 
izer 

(h) Deep Freeze and 
nRefrigeratore 


j!» *'' \ 


(d) Streptolysin 


400.00 

> i vm. a-P 




: 'i ’’O general study of streptococcal patterns is currently under way. This eir supported 
1 ?•-^oy thi Watlonal Children 4 s Cardiac Hospital, Florida State Board of Health, and a 
’ research grant from the United State Public Health Service. The request submitted 
| I®‘herewith will permit'expansion ’of the program?to include ,the-effectajpf poking and 
s f tobaccd'prbducti O^thd prevalence and growth of bet# hemolytic streptococci i f 

■ w typa** ’ ■ • . ■ ..~ f 

■ ’’ ’v:'»;■’ 4 L-'* v. • •*sV ■ '■ «■’ r f ■ ! • 

**' liFUltAReisueiy Two esch subject for >3^ir<ir»;tjlyoin ' 

• ie - : '■ i ?., ji : ' ' * ’ '■ ' * ' * 


- ' fiSfir 4 *'- Signatur e A L Mil ton S. 

V ■ . . Director of Project 

V ‘ ^ fi»y.'ViwVi auwmfj*' -ard v»rl.tirm '■ 


/s/ J« Jacobs, Exec. Secy. 

, , Business Officer of : the Institution ; 

Source: https://www.industryd jments.ucsf.edu tocs/mnplOOO.O 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 
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Application For, Research Grant 


GvfcjrixM, 
CtW; ’ ' 


A\ l 

-il |l>'* ■* • ;. .« •?•;•• 

•tv. * * T 3C * : r ’. •■* ‘ 

' / • ;; , 

• *> . •''■ '- • 
{A v V }k<w~-- - ’ ‘i 

.. 500 *„ 


Ji.nSS- 


. ; * V; - ' 


■ A' i'V'v-.j:. A ■• ! •• ; • >. • . ■ -A. A/' ; A * A .. 

,. N. m . ol I»„ ^ ^ s ab9per3> | ,, D , | 


ik s*«Ui* 


J -Y { 


' ; •'■■- ■* f; v \ .• - ;■ . . 

2. Title: * ;&nd .Staff A rj 

• oY ■> ■ •, • Director 


3. Institution 

& Address 


i' . i '. • ■ ; ’ -; . 

, &fr* vHi«*h«d 


The Saranac laboratory 
7 Church Street 
Saranac Lain, Hew York 


4. Project or Subject: 


.■■. ■ i i 

V'* .&*'* 

‘' 3 


?-•; ‘*'**$• 1 *- f ' ■' ' ’* ’ • ’ '' v 

ENVIRONMENTAL PDU50HAHY CARCINOGENESIS. The co-carcinogenic potentialities ' 

■ of inhaled tobacco enoke in relation to beryllium-provoked lung cancer of f * Y u:-V* 


the rat,’ uV-W-a-* v4Vcv at su^p-iy oi ; .iwKiatvn ^lasiJw^ a i<* wAioU iv>v /• mV y.. y Y 
vvv^CV'YYr tYf\Y$d by the p'abti*, ' , <■ y . , • ’ - A 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): -• .caress d svpQ\y/' 


it) See attached explanatory memorandum, ... 
(b) The Saranac Laboratory has perfected a tech 


(bj The Saranac Laboratory hae perfected a technique of pnitiucing iuhg'cancer 
» in rats by aeans of beryllium aerosol Inhalation* Y d- 1 *" 

(c) It is pniposed to examine the co-carcinogenicity of tobacco eaoks with 

beiylliua sulphate in rats. ; ; v . fv _„ 

(d) The incidence and characteristics of pulmonary carcihoaa’ will be studied 

in 500 rats iddoh will be subjected to detailed histological and bio¬ 
chemical analysis." 4 r V * - J i . 

(e) Special precautions need to be taken to safeguard personnel against 
beryllium toxicity. 


h* 

O , 

o 

CO 

CA ' 


m a 


'K'd: v.- . /\/v v* ' Al-A' .-dUt^ft»4r 

wffl ; ?./ fe a: j •' i-/ v; -. 

■ [-t ' : y> ’.'.s&urce' 



Budget Plan: . ' , • 

^ ’ I-.. 


‘/Avi : ' /-.... i a ’ V' Salaries ' :;. u^; _ . —$2 1, 1 20 .—- /.■< 

^ , *•/ '. •'Expendable Supplies V... ■• < ' X --14 , 1x 6$ — _ '•l'r<'' : ; 

, ; V M>i * t ~ ' • 2 years _‘.-f’Permanen^-Equipment— V ''■■’> •;■* ■ ._. 3^500. ~ V/ rVi 

i - I.'-, ' , ; ,’ } • Overhead -* .i- - - 9,771a. ^ 

^< ":* ^P--v i‘o»w a »"■ ■■•>/■;' 5 qq ._ 


Salaries 


' y # i t. , tt '* 

4MPr«) 




•V • .T 

r* - 

: t ■' •* ‘ • V 




.'•t,Xn»kipaled DuraKb^of Work:^ ^ tJ, { py^ K*S» f U.Sv 

2li months 


y §. Facilities and Staff Available 




^ - 1 , * • • *' *, 

i 

See attached memorandum 


,1.7 {.v/ .4 : r ‘Sh® 3*r#it*® t«#trtp-itr->dy. 

’■yy. i; viv.v.' ; ..7 v -stmm y.v- s 

’'. V '; .. kt&jffcifi' 


. (h-'\ ‘ ■'<- l ' : 

A ¥ V.vV, V\. V . ■• 

A .'Project Sal*: act: 

•*: * y ■ ■ • *•■ 

t.♦ 


. i • 
r 

A i . 


, f 


■i: 


•’’-V, ? *t>L!3£5*jR:£ ,• TSt* 

V: ■tf'i'MP •&#*$»£ ••tote^as* aww® 1ft ralsfe&m H : ''b*K>bik*&«¥k'-v*vi^ #& 

/.■'. illiberal gratis source of supply of tobacco in the form a in which it is 
’, currently being consumed by the public. 


. 1 


sources of supply); ; 

4 : ,v Y-u-yy^^' 


■.h’tXZ 


■:v> 


y 10. Xdditionaf Information (fhcludmg ‘relaffon^oPworlcSo 1 olHer'pVofecfs anc 

*■ ^ ; /H ‘Vf’ i.';‘ r ’■ 

? ' f«V See attached aempr'andua^ ; 

. . weyit.;KUl ; .ba„:based oOiand empliii ..... 

> ; Xhec.Saranac^toraiaixdnr^Lng^the past ^^ars by means of grants-in- 

• 1 '; T4 of 1 vitiv ' 

v ’• V;teic?jfl5iaiai : x 3 z $* x*m ia^yyt#-.- ! 

{dv typ: tmMJWv Damon^»j%eQ,Mej«orial,.Fu^- ; f9^ i Qanc«^o^r<^ *#> studied 
> v:k «■-. 5^0 tvlhe American Cancer-Society a iatailk A»# 

: : ! Vv'Atomic Energy Conmdssion . 

-i -fo\ ;■}pttvttsti&cm »ed %* \ ‘&sm to -safeg'jard fess'senn*! &&&/& . ■■ ■ 

■'•.■*' ''' : i: ' ' 
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: Ar , ? •; ■ 
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Signature 


Director of Project 


G. W. H. Schepers, H.D., D.Sc. 
Director, The Saranac Laboratory 
and as 


■J* -i r\. 
}\1 


.. ;•? 


1 V* i 


c1W^r. oi -The-Saranao 


► I 


Laboratory Board of 
Trustees 


;»i-* : 


Source: httRs://www.industrydo l cuments.ucsf.edu/doc^/rrinpip00G t . 
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Proposal - Tobacco Smoke 
T.I.R.C. - 10-1-5** ■ " ' ' , ’ ; 




I. RATIONALE 


■■■ 

.• r-v 


- ’7* - r;* ■ 
i 7 v?« - -V i 


f'7v 

. . . . 

\ • The Saranac Laboratory has pioneered research into the problems of 

chest diseases during the past seventy years. During ths past thirty -71 - 
years it has concentrated more particularly on the industrial diseases .’’%*&$&?'■■' 
The long range perspective gained by the eleven hundred experiments al¬ 
ready conducted by the Laboratory and the innumerable clinical diagnostic^, 
problems it has encountered have brought into sharp focus the 'growing 
problem of lung cancer. The Laboratory has, moreover, through its e.*.> ‘‘ ‘ ^ 




of nocuous substances which form part of the respiratory milieu of the Jv-- • 

civilised human being. r> -.777 

In an attempt to provide a positive answer for some of the questions ; r f ; r . 
relating to environmental pulmonary carcinogenesis the Laboratory has " ‘ 
conducted statistical surveys to probe the relationship between specific ‘ 7 7 ■>>;' '*V..'-V 
industrial exposures and lung cancer and has conducted a series of experi- V> v 
ments in an effort to produce proof for or against the contention that 
at least some of the foreign substances inhaled by industrial communities 
play a part in the origin of the growing numbers of neoplasaata. " 

V. f i-' y'i' ’■ ' ; :.s 7 ■’ '"*• ■■■*-***—A -7 ■ 

As a result of this investigation the Laboratory has discovered' that 7 
a pulmonary adenocarcinoma can be provoked with a high measure of cer- • y ‘ ■ 

t&lnty in rat* by exposing them for approximately six months to an aerosol 
of beryllium sulphate. The tumors commence to appear after an induction |-.- 
period of about nine months, and about fourteen months after the onset of 
the period of exposure there is a sudden progressive peak incidence of .>7 " 
carcinomata in varioue stages of development. There may he as many as , 7 '?::. 
three tumors simultaneously in a single animal. This induction period and 
the total incidence of tumors remain the same no matter whether the beryl¬ 
lium exposure be continued daily for the whole period or whether it bo die- 
continued after an effective dosage has been administered .over the first ■ 

•ix months. ,• v-7 •.7 ''7 ,: V’' ■: .:;7.7 


: ’v'ii t J 

F> 

© 

© 

CO 

CA: 

>> 

o 

00 


The cytological components of these tumors betray narked anaplastic 
phenomena. Metaatases have been observed in lymph glands, pleura, kidneys, ' • 
end other organs studied. On transplantation to the subcutaneous tissues ' 7 
02 ? young rats these lung tumors also survive excellently and continue to 77 
proliferate in the manner of true metastaees. Two basic types of neoplacmata 
have so far been identified, namely, an alveolar and a squamous cell type. 




further information which is pertinent to this whole question refers 
to the fact that the beryllium does not undergo any alteration in the lung ;^y ;7 
tissue and may therefore be recovered from the lungs of rats and thus be qu&iv- 'Ty7 
titAtively correlated with the occurrence of lung cancer, furthermore, ' 
it ha? thus far been possible to show that neither quarts nor iron-oxide i 
dust inhalation has any influence in facilitating the onset of the cancers, 
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l.e. they do not act as 
connection is in the process 

It is impossible to avoid observing the hue and cry which has been set 
afoot over the possibility that the inhalation of tobacco smoke may serve 
as an explanation for, the rising incidence of lung cancer. Ihe statistical "‘CfCr 
correlation between smoking habits and lung oancer incidences is no; doubt 
somewhat suggestive and the demonstration that tobacco tors contain carcino-^^S/^^: 


I^A-v'v 
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genic fractions compels one to consider the theory seriously ."i Immediately, 
the following questions come to minds Vby do these carcinogens only act on 
certain individuals and particularly on males rather than females? - This may' 
not merely be a question of endocrines or intensity or duration of their smoking CM-’- 7 
' habits but may well be related to the faot that men are morecoamonly exposed 
to environmental respiratory hatards of a variety of ldnds. (.Why also"do the 
carcinogens act more strongly on the lung than on the more proximal portions v 
of the respiratory tract where these potential carcinogens should have the great- 
•at gradient of concentration? Vhat factor determines that a canoer shall arise' v 
at any particular locality in the lung? If smoke is the cause, why does 
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produce a single lesion instead of multiple neoplasmata? Having shown that ,tcP . 

. bacco tar contains carcinogens, has one disproved that other carcinogenic agents 
•. derived from the environment, for instance in the air breathed'ty the';smoker or 
-breathed in the process of smoking and altered or concentrated through that process 
may not be potent factors in the production of these cancers?. J Our statisties 
have not adequately differentiated between the incidence of lung cancer'in^^^f;^^^;''' 
industrial versus non-industrial populations. *MMMl 

A higher probability appears to be that before the potential carcinogenic ■ 

substances in tobacco smoke can have any specific influence in provoking abnormal 
cell growth they must be implanted in a ready prepared tissue bed where they • •. 1 a„ 
would operate synergistically with other substances. Such co-carcinogens may be : 

metabolic products deriving from the host tissue, e.g*, endocrine derivatives, 
or they may have been introduced into the lungs from the environment. It is the 
current consensus of opinion that the neoplasm phenomenon thus has its. origin 
in multiple causes. ■ , • . : \CC-. ACM■■■ 

It is now proposed tc U3e the beryllium method in relation to tobacco smoke.^jfe 
By rendering lung tissue cells unstable through prior exposure to beryllium the " 
addition of a second carcinogenic agent ought to precipitate lung tumors at a 
greater rate and sooner than. vould ; at precent be anticipated for beryl ium clone. ' -l 
It is proposed to use tobacco smoke at the secondary potential co-carcinogen. . * 

While not wishing to deny- entirely the merits of experiments- which have 
already been extensively conducted on tumor-susceptible nice. It must be pointed " i 
out that when one starts off with an unknown primary carcinogen, or series of '-^CC 
carcinogens as in these mice, it becomes extremely difficult to interpret the c'fub-v 
effect of a substance under test, e.g., tobacco tars, while there is no known / r?CC;. 
method of quantitating these unknown primnry co-carcinogens. The beryllium 
method applied to the rat not only has the advantaga : 





, * ^ * # - ■» • 




A ' frrlv - .-•' c ^'<**? ■ *-J rtl- 
•>V l '-?-.'-?V--fvJr-<- *?■!, 


}j ; g# 

» / 4.* > • • 
v^y ~ v y« ;. 


^-r. ‘ 

■i... . ]v , ■ '• t • 

> v L . ^ >r;ra J 
h^v- 




; ;•'.' r ; "••:><!" ’""'' PrdpoMl - totiMco &$?¥■&?#&&$ 

; >' that the beryllium actually deposited in the rat lung can" be quentit. tlv^ ^g jpa 
^"determined by meant of methods perfected la our biochemistry department*' 

;kbut it ms* also be eephaaixed that the tumor to be provoked Is one which 
does not occur naturally la these rats so that it Is a specific lesion'!' 

■ ■'provoked by a known eabetance and whose statistical incidence bears a'c^-.^p^p 
? deniable relationship to the amount of beryllium retained la the 3xmg tissue j£gyg$| 
£p>f the experimental animal.^Provided, Sherafore. that these ^fact<ys"are 
”k properly controlled ae they may be, any enhanced or earlier incidence 
: tumors in animals exposed to tobacco smoke would si^fy a sgniereistio r^;^^^^ 
relationship between them. Should the tobacco smoke, on the .other.haad,';^^^^^ 
retard the onset of tumors or diminish the total incidence of these,one 
k£ might be able to infer an «nticai?inogenic 






. kk-k';3 ; ’ - k'. : k>.k"k ■ "4-: T.fiWiW;* 

250 rats will be exposed to an aerosol comprising a known constant 
concentration of beryllium sulphate dust introduced into the; atnoephere 


of the experimental ohambere for wight hours each day, 5 days per week^|||^^?^ 
'for a total neriod of six months. It is anticipated that a number not 
exceeding about fifty of these rats may succumb to acute beryllium toxicity 
; (a) Half of the surviving rate will be^dally e^os^ to freshly, produced kK/^i 

: • > tobacco smoke for an additional period'of six months.' 

‘ (b) The remaining half will be transferred to fresh air to serve 

: : .' a control. • ?• ■ ■ -' v k,~k'k: 

j. The experimental procedure will be reversed by closing hOO rats to 

inhalation of fresh tobacco smoke for six months and thereafter dividing V/ ^ 
the survivors into three groups, vis: X k' >'rrV';kk .: 

(a) Half of the survivors to undergo exposure to the beryllium sulphate 

- .... ... -v v k-«ri* k'. is"V , 1 .s* • . .... . . ...... v. • ••: '. n 


aerosol. • 

(b) A quarter to revert to residence in clean air. ,, ; k^: •-.kk-k 

(c) The remainder to continue exposure to the smoke chamber. ''; ri kk 
5 A rats of the same age and strain to be kept in normal air through¬ 
out the duration of the study as a further control to A and B. r. ykc 


■ L - .\' k • k‘«v* ■* ‘ 
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■ in. f-RAT CONTROL 
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At monthly intervals sample animal batches from each group (except v x: 
the b« currently in the beryllium chambers) will be rubjected to macro- 
radiography as .he onset of lung tumors can thus be well controlled*. This 
method will determine or modify the fate of individual animals. : t .", 


■I?. SACRIFTCIHG SCHEDULB 


Animals of groups A and B will be sacrificed in cample batches at.k-^k^ 
3, 6, 9, 10, 11, 12, 13 , I**. 15 months after the coameccenent of ejqjosure^ ys _ 
to either tobacco smoke or beryllium sulphate dust. Any suspect animalVt^^ 
discovered by radiography will be similarly sacrificed,; All animals will 
be subjected to histological study and biochemical asBcys for boryllium k>k 

:«111 v_ —_ .. gesnl,, uni A1>mna. • 
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to the toxic effect# of 'beryllium compounds. ?vJ It i# therefore necessary 
to conduct the experimenta by means of beryllium with elaborate‘circus** mm 
.•poetion. Special equipment and methods have been elaborated in The^ 

Saranac Laboratory during the past fourteen year# to ‘ensure absolute' 
safety for the personnel and the public. This.bowerer, causes con- 
' •iderable expense. The Laboratory has the advantage of haring a^greatS^^t.i?-* 
deal of the basic equipment, including four special chambers .each with 
the capacity for 100 animals; to house all the experimental animals for ?Y‘YY 
the projected experiment. One new cage will hare to be constructed, 
besides special apparatus to create the tobacco smoke. 
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A. Personnel and Salaries 
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PEBSOHHEL ■ - 

w/V V?h-r 

■ '' v *' Y ^ -h'i" 

; Y SALARIES 

^rv^M 

* , • _. Y Y-'V ■ ‘ ‘ 

Ho. 

^-Hourly 

1st Tr. 

2nd Yr. 

- r ;. v . r " 

Total 

i ^ \' * ■:* * ^ * 

Pathologists 


' , -.xh- P • •>. 

.4.00 

$i,5oo. 

$3,000.’ 

$4,500.' 

Biochemist 

v-j:- i 

3.00 

500. 

1,000. 

1,500. 

Chemist ,•- •;■ 


.. 3.00 

, 500. 

500. 

1,00% 

Engineer ■ •" ' ■ -"■ p" 

v-v :4 1 

• 3.00 

1,500. 

. 500. 

; 1,000. ! 

Besearch Aesociate 

: . : ^ 1 

,3-00 

1,CC0. 

•; 1,000. 

: '2,000. 

Photographer . ’ • V'- * -'' 

.... 

2.50 

\ 500. 

-500. 

! 1,000. 

Histologist " :■■:'• y' : \ 


•.2.5° 

A 500. 

1,000. 

! * 1,500.' 

Technicians: - 





■ <■-*’ I*': . ,r t 

Pathology 

^ YV i 

a 2.00 

l600. 

600. 

1,200. 

Animal Care 

' 2 

2.00 

.800. 

400 . 

1,200. 

Histology 


2.00 

2C0. 

800. 

1,000. 

Biochemistry 

r. i Uk\ 1 

• 2.00 

400. 

600. 

1,000. 

Engineering 

. ; 1 

2.00 

600. 

200. 

800.' 

Mechanic 

■ - 1 

2.00 

hoo. 

uoo. 

800. 

Typist 

; • •; •' i 

2. CO 

200. 

5^0. 

700. 




Sut-total 

' ‘ - 1 - .V ■ 

Workmen's Compeneation and 

Superannuation Contribution 


$3,200. $11,000. $19,200. 


.... 


620. 1,100. 


; ,l“,920. 


Y"- Y’ v: -Y v WY YY'YYNTotal$ 9,020. $12,100. : ;-$21,l2oi® 

YYYr ' V V'Yu ‘ • 

.tl v-rr^n^fl'Kl^ SmvnH#fi (continued on next na^a) • .Y- 
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Maintenance of 

: • /T • ... .• Cm-V' •■ V 

■ Supplies: 

.; '■ .• •; - .. Histological 

photographic 

V Radiographic . . , ... 

■ Chemical (mainly beryllium) 

Glassware 

■ -Miscellaneous • 

Materials for adapting dust chambers .. -. --- — 

.... .. '.y. yy -v * 46 5 . 

. C. Equipment ' (Permanent);;^-^ ; r-^;'CV";^ ; !:^ y*y?‘ : 

Hew generator for macro-radiography unit #000» 

'■ .<y-V- Additional new beryllium chamber * • i aaa * 

. ; Animal _ 

' Mlcrophotograohic 

D. Overhead 


' >• . r 

.■iV/'i'r 


ilnly beryllium) :: ^-. 7 :-':—-.; 500 -.. 

?;■•:. : ;:■• av- r,i- 'htyr 100. 

- v■ ■' ”?>■-.■ •»• *•'•* .."?. rV 1 , 'v''otn ” 

: ‘*. ; -r«- ; - 250. ;• 


”aT25?6 .. •': V-^. 


E. 


Travel ' ," . ^ 

Contingent fund 



"tS GRAM) TOTAL FOR WO TEARS. . 

h'-C •. • r -X • ' 


Note: (1) Funds requested for the first year $29,356. 

' _ - _ » A a ♦ A A' S_^A. AftA 


•' - -r. • : 500. 

;yyy .yy. yy-; 

. . .'v '-- $49,356. 




ranna requested xor .wne ura&^w 

It would be appreciated if at least $3,000. could be 'made available 
well in advance of any date of commencement preferred by the yy-•'•J-ft? ""** 
Committee to enable the construction of special units and the 


.’sir* v 


acquisition of special equipment. 
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(2) The Saranac Laboratory is a non-profit organisation incorporated y ^Oy-^yr 
under the State Education Act by the Board of Regents of Albany, 

Hew York. ' y; , ... .... . • 
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Name or Subject 
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TIRC progress report #1, dated April 18> 1956, TIR O 
grant ffb4 to Dr. Isaac Schour (University of Illinois); '"'"£;V 
subject: "Histologic Alterations in Oral and Nasal .M ucosa 
Following Smoking" • • -‘ r 








• Eft garding --— Sent to Mr. Hewitt on Auoust 18. 1958 - to be returned . ..V. . 







Name or Subject 
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CROSS-■HSFERENGE- SHEET 

TEC renewal application for research grant - 
“DfS\ "133,2.5. Sihcur, Joseph P. Wemmann ana Maury . y 
Massler; subject: "Experimental Studies of the 


.V‘ : V7;V 


Exposed to Tobacco SmokeT 




Sent to Mr. Hewitt on August 18, 1958 - to be returned -w':'- 
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TOBACCO INDUSTRY RESEARCH COMMITTEE ^ 

150 EASTi FORTY SECOND STREET NEW YORK 17, N. Y. Activated l/l/55 

Baneved 1/2/56 

Applicationi For Research Grant 


Date: March 20, 1953 

'I . ' • • . •' ■■ •• > 

1. Name of Investigator: 

KSwrlce s. Segal, M*D, 

t J •' : 

2. Title: 

Clinical Profesaor of Medicine, Tafia university School of Medicine 

Director, Lung station (Tuft*) and Department of Inhalation Sterapy, Boston City 

3. Institution Hospital 

& Address: 


Tutto University School of M ed ic i n e , 136 Harrison Avenue, Barton, Mm. 
Boston City Hospital, 818 Harrison Avenue, Boston, Mass* 

4 . Project; or Subject: 




H- 


5. Detailed Plan of Procedure (Ufce reverse side if additional! space is needed): 

A master of reports have appeared In the literature suggesting or implying 
a direct causal relationship between cigarette smoking and the development 
Of chronlo guloonary espfcyaesa. These reports have been based on analyses 
of very small masher of patients* The diagnoses were not always proven, 
and possible tobacco aggravation of a pre-existing chronic bronchitis say 
have been confused with the concept of a direct etiologic relationship to 
chronic pulmonary asphysana. 




Lowell, F.C., franklin, V*, Michaleon, A.L. & Bhiller, X*W. t Chronic 
Obstructive Pulmonary &3physeaa: A disease of smokers* toauUM of 
Internal Medicine, 45:268, 1956. A study in 34 patients: ” The 
evidence presented indicates that In the Sew England area and in 
the age group over 50, Booking is the major cause of emphysema said 
that the disease j^s lnflsasatory rather than degenerative In nature*” 


I propose to carefully review the records of approxiiately 300 private 
P&ticnts with proven chronic pulaonary emphysema, Particular attention 
would be pedd to the following: ."4*, 


1* Basis for diagnosis, 

2* Patient*s personality profile. - ; 

Specific tobacco history (amount and duration) • 

3 * Vital statistic* of each patient* v 

- f • f •" \ v ’ 1- r 1 - • » i i‘- ’ -P’ - M ${:'• r '■ -'iV'--’-' '52S» 
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w.rtfijSr 


ojyrde ://\^^.Tn§u^ryd|cd Wiejnts 











5* Detailed plea of procedure * cont’d.i 

5 . history of th* underlying bronchitis sod e^hywm* 

6 » history of aaeoaisted castro-into a tins! la aloes? e.g. v&er* 
7 * history of any Mimiated peripheral vascular dlecaae, 

A study of thl# typo should reveal statistically si gn i f icant date and 
parotids a tea* for further study* 

A review of pettiest* through latter A revealed several non-arokera with 
very severe efcroaalo bronchitis sad chronic pulncaary asphysesa* 









" : -r • v . £0 J|, _ W§&1 A 

nnnmpnf<iir^crf : ^rli i/Hftn.^/mnninflrftA'" • < ; • ./?$ 


.Sowfqb- https;;/A/wwn/yjn0M§^yplpcCicnerjiE^:u^^..^pi|^d^^/n\n|^Cft?0^; 
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6. Budget Plkn: 


$ 3500*00 


Salaries secretarial 

Expendable Supplies /puUAcatiOn* 
Permanent EquipmenL/JpTCftKrt * at met. 

0verhead isi 

Other 

Total I 


750.00 

750.00 


C5000.00 


7. Anticipated Duration of Work: 

Bix to twelve nontfcs. 

8. Facilities and Staff Available 

Private office records and staff, 
tons Station (Tufts) records and staff. 


9. Additional Requirements: 

Bene 


10. Additional! Information (Ihcluding relation of work to other projects and other sources of supply): 



. Source: 




• , ■ * ' , r viii.ui vi mV niainuiivti -j ^ ; * 1 ■''y.d’ 

nttps://wwwJndustryg9Cu;mernitS:4csf.€.du/5tocs/mnpiOO0.O r 
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" jgsceats&A Qsndsa suq *a*>T?l?5*3 ^ox, artynj^aons saeoxqjud* 


‘V. Vi V*?:."..'/>•' *f>V;fV ] 


. •/•• ».' teecoatsxA asndsa suq srsbTjtTots \qt. aitynxpsnoona xscotqyuS 
6 ^?9/3SOfaCp&Ol-ubfJ $?j6£££hJNDUSTRY RESEARCH COMMITTEE 

/ u gsrupoxu 5*-C|J«wai 3 §Qt^J^cAXfW l § i , 1 fw» qj^Wf Y 9.S)f.J-c^ Y - ;, 

' ■. / '* Qpufcjeje fcnpowftA yvetfoa 9 w&& 4 rqb}#v$* ." isj ' 

- ^ ‘ »\ ’ .^-V/ • PsrTiant r >t j rf/f ♦%** ' . w ". 

} Wfi ' fS&Sfl i t I • ’ ‘ .-'-• -y *■ 7< - ' v ’ > Application. Foe,. Research Grant ,, ’ " 4 ,-, • • *'- 



1 ;M..V 1 

Vv / -tt 4 ' J- < 

■> -*j r' 1 


c* gwojqua* 


CNher • 


' vV->. •*:. m 


-• p* cir^rc^T swq k-t*A byc^nxa* August 9, 1954 . 

7;. A^Ucio»?*d cf Nv^rV < r * j 

1. Name of Investigator r-,ZJ~T PpO& (’‘’a 

awxjK®fs&ScfrA* iuq®s ^uftsb/TjutousiA BTXffcd* suq 
2 ^ bnpncuszA-' imctfou a+'/rqjea — jnud ACfrasaa suq anpqTAjayoue* 

CHnlc^ljftfqfassoy,©^,^a^lcipa^JCuftaXQllege Medical School, Boston, Mass* 

, , DXrector,Ddpfcftment''6f lnhalatl6rial'- Therapy, Boston City Hospital. 


.£T8S* ^ /■■■; . . 

.v ; -; Medical School, 136 Harrison Avenue, Boston, Mass* 


ystpn.qjfy^spital, 818 Harrison Avenue, Boston, Mass, 
sp&lrtment of Inhalational Therapy. 


, 4 : THE EFFECTS OF TOBACCO 

.*.c* ^^N^P^SPIRAnON AND CIRCULATION ■ - ; 


Mil DiffQ^e n ^a^o^^|w^en j .tlie normal —* tobacco bronchitis and other typos 


discussion i?t ac?oj:yua suq pspy^/wj y'jjnTWTou* " 

3‘ ar«q^ OL mc'csz? #q + y ^optdeo pioucpy^a yrj totwcu fo s6ef smonup 

• Several communications have appeared in the literature discussing the 

of j fSe k') 

, : 5 . Detailed PUn jf’Proc^r^U^j^w s,i^| a^^onaj i? e«fod^ 9 y TUpeiepyow*:. ;-* ,,•• 1 « . *;<: 


^ ^dsxe^po ssfotrexe Mppp euq ■ Mff}nn$ yvpffr&T ••Twp9I^TOM* 


' hr grfeV^>t^C^99TMi -StXJdy <n various &» fldwbfaw SMd-WIUme patterns, 
and co^Iaticvi to, eliMffali^ictaj^^dlsrtoRCWg^ sfie oro^a ju qec?qsa* . 


Jp^rrti : ?» ( V?U!tyScfr^Ural pressure > Routine Intra-esophageal pressure studies 
but «rtien possible direct intrapleural measurements will be made. Evolution 
a^-^rYipcq^laaticproperties^^'^h®iung« ’Differentiation 

•, qf^rcep:needed Ltcc:avercome; »sistence)qtifldV#*andi!resistaifdd 'to 'ti^sife . 
dgforp^tioniocan ^ «adeTl^ breathing;, diffetant’tg^s uot^si 

jtaQoawj 40 cacmojepyop' o\ <?u seabj-rofyou 3 uq cjicnjyfTOu* iP?a 

' ‘ $»*> ^simy pyg?suyg,c^ jnfiuence^ oft different; brdathihg Vattentc^n^biri; 

culation and cardiac output* ( v - • . . 

ycsi opeoxAftfioua^ • •. /-•• - 

l '^ Influence-^fttfi fferwit? brOAthih^pattbrifs r oh cttu- 
asterlaly Rressurei and 'cardiac output^ fiBlood; gas^fi iil^^awef^hatfbhtfifcaHr^- 
hd;«ad!^^eiriiadvi»ab]JW 3 DTTcs^TOTja* opfcp sw tsyq $o p» pyijisx jo ppeaa bifyeupe** 
.^nqdpud ppo fKbe sueappoaxe po pi oa6joAsq suq ti&saraae 4:0 biaaoup bde*- • 
oxf?ro 5 *^otier— ; -—- a '*-*—* * ~ —_.- —- — 


. • —■■■» . .!■■ .in . 1 . -II .. .11 T ■ , r . -I ^, 1 i ri-|>.-| J - , vj.f , n. ---r wv*«- V.' VASatiUTIjjf’lQfy TU 

. D».«6p.mted fireto-it* dlfferenferoaponents b^ plotting of}(th'^^r^su r d-^lln«‘P* 
■.: diagra»s30b?tained from Jfov) L ?ibove'*3 aw thi't-'ta^iner;ith^T wite tti bv#T*m& 8 *W 
elqatiuj forces^ vise oust forces and thee fcctdv^ M^rfcJ during oJcpiratiOtpft aifJ 
- deternipedifL’yjojjuie* jj^a pea poeu xc^xwq ^rose aaopexa, ox 


{'j<i.’t*vi;Cffioer; cf (('. /rw.ltutian: 


Source: https;//www.industrydocuments.ucsf.edu/dOcs/rnDplQ060 
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4. .(cont*dJ_ 


r*' 


\ i'. r * :t. ‘*v. j ; ii a.u 


f^#caaiiT) smokers# This has been referred to as smokers* or ' j t’ 

ctobqoco bronchi ti*£c/Allergia and! specific^rri«sntrf4^otorr^«lW^bsbif<ilU##sted . ^ r 
cas cresponsible^q Sew investigator empirically UWggett tK4t SlP^tlerits with QM:'■ 

psoughing-or wheazing of {any etiology yjait ell tricking* ^ :•• 

erate ^^pAj^ve'fohlllderailon bl'^ r ^aent*j|'«sm 6 klngp habmwfcad^ in 
judging the type of anesthesia to be employed and measures to prevent post- 1 y' 
toperative<puloonaryiocc>plications, which are said to be higher in these patients* ' 7 , v *' 
deaths;pthardiand Ati appears; to? 4 owr thfftcthe%dW hroH^hltllT^Wi^jP^ri^Jig- .y A; 
arott^'snx^gi^ir^gaBwBfs asi'd# fee? mow* W f **» clip- ’* ^v 

leal observations, . • • • *■• . ....„, ; ; Ay/ 1 / 

cnj9r#reu *»q csxqyec o/i*bn** . V ‘ • 7-.' ■■' " k '•V.,'- 

. jthe <h>«w>ipJb*eh jthowt^Hly;invest!gatsar*n 

regard to correlation of the effects on respiration and circulation. This 
(phould; £e:doner t*r. det«crriihe What' dffect^t^bny , > 2 SSfckiTi^ to* on the normal 
dung arat in the: patient with ^established brcffthitit deflTiitiofP o* - *JfiP ! * 

(TO-i^le^d^toMrcBQ ech^H 'andi’«h®p&al’f*tTJbekt ramalhS3^#ghe.Dm®* 6 vfI*PJ 01 * 
pn.p .Mpou bcpaipys cyxeef yujxsbjentsj cjesen&sfljcurt; «ni P» nag** E A °I fJ -PT 0U 
PROJECT’ OF^TSPBJH^ itf^CTg^I^i ycn-f^ue jujrtg-osobpvaeej bxeesnxe afnqyee 


*> t 


ooq coispy Study of norma!?nor^aaol«rc.i , 0f^vaitoufe age group* in decades, • 

ft iS^udyJbK^idacaQj smokers vf various tg» graopiPtft aecatfttpo bsf4»*t»* 


j,. . y ■ - f f ; <» k y ■.. 


a. Cigarette smokers with and without habitual inhalation, 

2 - D 6i?.|6q bl 9u b^^oQdgar^ekerft ga^4o^tbwffc ? hafcUpal inhalation, :7.yy 7‘ •' y’V7^«'i’-y 




STQuj^TCwCi o|lpe:kmok*^ wiih ; e^withoiutThabit»ai^irihsaeti««^pu 9e a <>l 
' 20 ASx<?f ccmceuycarycua pvao- ebbesxoq ju jpe jy^ere^nxe qyacneeyua fpe yAy-' 

3 , Study of smokers with tobacco bronchitis in relation to age, amount :.' i 

5Y2ai3S2Ci!0f smoking and habitual inhalation, 77V?m‘‘ 


^.i oiu|jeu§|gf^^|^^ r ^Je uoMi*j — Topeoco pioucpyrya euq ofpex, pAbea 


ra 


■i •■■ k*"' 


c * IS3?iffi^ r i?sabiijviica: i vH0 ciycnmicM 


LOL< RliflDl Ob 1 HE EltEClS Oh iOBVCCO ' 


* 

. / ‘' sebj’tpjjeu* oi lupays^TOUsj jpexobA*' 

n^ 3b 7 * 373 H 01i T 80u V A$un9> B 0 *^* >i»ea* 

■ ®Xflx^°5§fffa6 fisqjcej sepooy* KS^tfaou vA^une* boo^ou^ ^eae* 

vq^ 6 ” 1 . ' 


3 Smli^rSO^ *di.). 

.. pwawms 


O 

o 

CO 

01 

4^ 

o 

w 


3 l!)| c 


; ' a. Routine pulmonary function studies — lung volumes and subdlvisions t 

maximum,bre4thing T capqcity > index of intrapulraonary mixing, and 

j- i/)9Lue o^i |uno?»!a9ioartari^i blood gas studies. 




b. Clinical and x-ray picture, 

c, Sboking, 


D9I« : 


vndna^ d 5 rdp^ 


\jivi 


s m p« i 




.‘-.“I YbblJC9|J0U |.!0L ^6?Q9LCU Qt9U; 

v : , ^4^ tUfV ; 6 uM 4 ;i v . v '-.' V ' 

C 6 aq?lote pulmonary function study equipment, ** 

Sanborn 4-channel 3 ?0&14<$8WPfe ^ a 

Pneumotachograph mm &%id 021UA KE2EVKCH COWWIiiEE '■ 
Necessary gauges and amplifiers for simultaneous recording. 


’■'Y-? ■• 

i •' i . jf -7 ■ v x! e {; , r f 

' *3Wi 



> a 


•. .{ V-yV'• v 7 j;.::' 7 .V,.■ ^ : -vL'v .aV '/7"5f •* ^ '1* t *••. -7: '4v 

•vf^7.7?Y. Spt|rbe: 7httR3j//?^^ iridU^trydpeur^edts7ucsf. : edtj/c!o<cs/riitijqtIOOGTCf A7: .^f7 t rl: 
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6 Budget Plan. 


->\i; t „■».■ 


vV ■-VV-^Silbries 

Expendable Supplies ! 
Permanent Equipment 
Overhead ■; 

Other 




. v ■ ■ ,(■■■■. *■ 


7- Anticipated Duration of Work: 


* A V>^v--V| i .. £ ■ 


c?-*i v : ;.!■* V;'*.•.?::•» ; •••. -'’ 7 ; , k ' ':V<‘v-i*’ 

8. Facilities and Staff Available: ... "f 5.:, V?--‘ jV^-* .VJJf***- 

: : ;*w.. •:... ■ v ■' : ' ' ' : , '" 

kUn-lS*!,,jl Wt* Soil*** i't-iU'A &taol v fatten."**-*'** 

:-***f^* '*f*<'^*** hfaifzkmd Vku&fi ^tw* CU*/ St>0?itnlU 


rt t 


' I :x«tVi 


v*-.v« *eVai, 134. f^rlton Awennie, Ss-ytan* '&&u 

■ P'’!ii , sfcjt j&t*1, J&gHt&an awa-jp* >2otAm t &«.*%* 

.9w$tafac>GcA, '%*! ;eh&urtl';‘ft»l Tlia-tp-py, 


v r 'r-.fU Or ' '(i V- M'■■ :; ‘J* "7 • ■■ V * .* 

9- Additional Requirements: 1 %"-/$ ST’Jy)Y 0? EPK£Cf> Cl* TCSAC3S - ri-; v . 

- " v " , r /..ft-0 1 i«***«•• HK . - v . " ■ j ^ . ( . ): ■ * j> -A 

.Jfji£|, . £1fR&xxiSil'V<b$£tfd SAd oifooy typfrt ■ --v r-r '/- 

A 1 : ».■' V^' ‘ '"' ’\' t ‘ ,!: 'V - " V V' .. •■' ~' ; v ■’ ‘ •_>.•; 


^ ’i;'^.' ) , 'T^ '"W- T.“! ' *3 *■ *' : ; ■ ' • ' - ■ ii 

<*4’ -•■" : *.v.;..r «/ • v..,'rv r-v ••. *»• -v :-y ~V .•;,•■ •.•‘■..r* twiat. 

,. ' v VC'»I txr**p^.*£i^!u f;4vt? ) a "~M: tho •••' 

10. Additional Information (Including relation of, work to othei; pro(ec(s and other sources of..supply)‘. f\? (tent'd ^>seK 

i »h ‘ .i f ;nawi>*e <«f/)»r>e v™j^i ^^4»>.er^!i ifvct jv- Oj-*.- : -.; v < ' *” 

V.*- .-V Tru v; l-f T ■'•'t ■ f.v ,'. : -;f,|.j i 


S.l.nr fljjur-'sf.ji.^ jisttmj?, 

Mtwlva*4 J'-j.. ctisltal jj.*vTSU^ vTi<5 :jr ,if>^..^;»- # 

I :x v 5* ‘; J.■.’■ r.jurfifcj'S'- ltrim«*®eyiv*&3} pT«%wr-$ atertm. \ 

but t^-vssft 'ptieillii i i^gmt^x-rtXu i;^iV *», xiS#* aveiutlo-i 

v-i. vi r\+Au V w&■ -A *£*■*£.& ? : - M f fri^xtlzUm 

:.V;, >.’ ;,vv. e# :' .;. ;. ' .' •; •.■'• ! ,,i • v;v : v<;; i' 1 - •.-, ? .f’j "• :? 

. y ^iHi . i-iVwnia ,)1 «:ffr.fkAt-. 


• ••• 4'*J^ry2Lj?.V-'l? Al* <-f. &* v' 2 i r^a«i <: 4 i '. •' - 

^’tAV.UJ' x^'iUz. iP'pvt, : !:i*-vu l , .a•:.,, V r'^:iAttiu;.i» -•' 


rjiw-Vji A ‘Aw.’ir'k5r. .ft i 


•V •; ' - • '.v-' ;.--V ', ! '->.•*• • ; ! C/t' 

*71' a.' 1 *.*.- •':*? 


crX 


HiS w-t&w xtew-m#m&* *ni; ^ x*nAv& wwk, nu#*^. «%M 


v v*c 1 ./.' 1 1 


' .'•■ , •• ;. Business Officer of the Institution ... •'; ':A,v. ^ 

..,: . ._•/ :•'. y •' ' : ?;= ; . '/,. ', . •„ V ... . -./■ V - ; ; . ‘}?^> 

• i ••* •■' 7' ,; ’ ".U: V'" ,.v " -i ; ‘ £? ..■■ f 'i«<. * 

$0urcte; https://wWvy.indus^rydodum^nts.UG^f.edu/doG^mtipK)Gp[0 v -; : 
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Fi^rfi! 


1 *' ' Bt;i> 


A 


ROUTING SLIP 

. ■ L 


NO:. 


■" '• - -A - Vv ■'■ ■ Date July 

. f. 4''^ 

T/ 11 > 



.'To: \gGjG - Commen t and/ r 

^ S 

Please initial, date, and'forward • 

Origin: R . c . Rockett with TIRC 7-14-55 ___ ' 

Re: Work of Dr. Segal on breathing mechanics 


( ) Answer Direct 
( ) Draft reply 
( ) Discuss 
( ) Note and return 


' ( )/Approve and return 
{/) Comment and re turn i; .; 

( ) For your information 
. . . ( ) Please see me 

( ) Note and file 

Remarks : >-4 - -— 

jfkjujzbl j±£±A-L±^. J±*. 




a 1 ? — 


4tC-CiS. 




fiU-Jy ■ 


% 







O 

o 

CJ 

w 

8 

g 




•. Sour ce: https://www.industrydocuments.ucsf.edu/does/mhplObOO' ' ‘"" 
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jt r ** •rt > ' M , .rvVk‘ i ‘ >/ : :; ’*• ^V- • ' v > 

*• ••>., 4 -•«- - 0:-v. •.' .* -v>‘ . s * ::' A/ 


V- ■ A ;, v 






$ t;VrV:: • 


'"S’Vv' 


1 .^.Tobacco Industry Research Committee " '-<3tj<*». wAdM 

E “™= Statb B Cn . Drao . 3 ;^ : -•'«• 

- "N ^Vr ' '■*'•. •‘. ••, > v*.. * N*vr York 1. X. Y« ’••*-' ’ *'•' •' 1 V..S, 

mAA^A «::-; V*..:-; 

‘■sV % ■'■/•-'•■ 7 '-^;7:'•' A> : AAf. ■':• <g^ A'Juiy 14 » '1955 ;■ 

v\-^.-;-;:>v.; ^ ib\y^ 

: :''/V- '^C; v : - ,* . *-.,.,•/:-- -: a:’.- %>.>%$: •%?::?. t:^J^SSS$M 

,,,Dr. Robert N. DuPuis A ^3 a 
; *i?- Vice President - Research ' : " ' C^"" •-' AAiA- A/a/ '^j/'F&OTi' '£. 

- ...Philip Morris, Inc. ’" .- ; ; . '•'.:- •-’C:, 'A '.■ 'vAA .. . 


*7* -V V- 


*■<**&:.&&> A'AjAA AvteAAi 

^Dr. Robert N. DuPuis ■;' 
*V'ii?-’ Vice President - Research 
;v ..Philip Morris, Inc. ’"' ■ 
"v: Box 1859 AAAiA aA 

.. ' Richmond, Virginia '’,■••• • 


-^A^A^A^Dear Bob* "Va .K. ~ ;V 

.,r.- v .^ ;r4 • >vi ..,;: 

,Awj*i» I received! vc 




■‘ ,Y-rA 


-about the work in progress. He was much , nt Tt 9 ° od 

on smoking mechanics and I could see that^ a coSt 

A “ A ecll A sti “A“ A e,, ‘ nkin ’ “ 5 IfillSS 

■ V^-/ J. •' V V*-' -••• •-■ - i -.‘ -S,". '^o'',:, V'" •' ; '’ y ' , . : ^ ' •;■•■/ f 

' ''" : ferencr a t firs/hlnd^^ Y °' J ^ d u he wou ’ ld both benefit from'a 'con-^^ :' -^ 1 

-;«• Arv- r. at - f1 ”* ha " d * Ke wouid he very glad to have you visit the A '>•• ■■'vie 

-■^ ; :..V; ^-..i ratory and to. show you all the mechanical devices in use there ' ; v*- 

S&fT'V • 4:^ H d b % far “ 0re effective than any attempt to transmit a -'4- 

C ". -•;«i-..';S' .,. c *lP^® n _.©f^instruments and methodology by letter. 

'C' Z: \T ~~‘^°° y° u ^ hink you. could arrange to'go on> so^time' 

-■ ■-' - : .. --’. when you are in New York? I will be oleH +« a , t , ■•‘■ere sometime r-J. •* 

^ in any way that will help. : £$*1 ^t, .•»..« i^e^ediary 

-/• If you cannot make a visit anv tim» cn^n t ;,in a 'V‘ ' ' • V ' ■ 

’ :; -' r - ^S2renS! CriPti0nS fOr Y ° U ’ but I strongly recoLend a first-hand A>?|f 

' —*. J J; " -r^; • a• -• —■ r Y Sincerely, . ' , A.:-''- . a * r ^\\‘ 

• ;v••.;■: ^.a ...■•.a-.>.r.> :: •> v :'> a ■7. , *. ; . c •; -' : V’ 4 S : '.a . 

Bair ' 

w -.-2L. '*.**' •! " vv ^ ■’; • 'PnhA . + r* IT !_ _ -l «v H .1 ... .--^vrsi. - .'A A-: A -t. 




,l —**“^ r 



Source: http - '".YTi~rhiii>tiAi1nnimrnt~ nr~f rr|ii'r|nr-'|-nn,T| , l nuX 
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,«,• *.,&*/. ».» :Vi».«=-•V - 

■'<■' -V 

' **f 4 V» 4 : 


‘ ./ »• ';' r’C * 4 .4 7r?c'si 

••'r v , ''" '■ '-■>- .> ‘ ' • 

.>i.‘'irv;*-“s j, >i* 1 






- 1 ; : ‘V.v.^‘,^ r*:rr ^ ; # ^ ; . .;. . v : ; . V; -"V '-... \ K * •* *,. >r - ; * r v - 

^ - t**w*A.y' S* /, -•• • ( .\ ‘ 7 f'VX<r% .UVv;. *;b CCWfytU v .>^ ** 


;v:’WIVWV 




- y rr ‘.- a * „■ v.' vs v<? 16* * xiu* 

■u *r •-■<*..- 


EyQU eOLi ? : 


























3 




v 


<•># 



: • • • ■ \ ‘ . \. 

i * 

^.• Source: https://www.industrydocuments.ucsf.edu/docs/mnpl.0000 
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July 5 , 1955 



Kr. Robert C. Hockett 
Associate Scientific Director 
Tobacco Industry Research Committee 
5320 Empire State Building 
New York, New York 

Dear Bob: 

A3 you know, we are attempting a small-scale study of the 
mechanics of human smoking. We have assembled some crude 
instruments for this 'work but are constantly on the lookout 
for possible improvements. 

The first Project Report of the Study of Effects of Smoking 
on Normal Subjects and Patients with Pulmonary Disease 
refers briefly to certain instruments and techniques used 
fox* reeordliig instantaneous air Slovi races and integration 
thereof to permit direct recording of air volume flows. 

Would it be possible for us to obtain from Dr, Segal through 
you a more detailed description of his instruments and 
techniques in order that we might determine whether they 
would be applicable in our problem? I feel that the matter 
of human smoking mechanics i3 of extreme importance and 
that cooperation of various laboratories in this effort 
vrould be highly desirable. A 3 an example, unless we I enow 
tho puff volume, smoke composition and volume of inhaled 
air, we cannot arrive at an estimate of the concentration 
of smoke constituents in the lung and therefore cannot 
estimate possible chemical effects on a national basi 3 . 

Sincerely, 


. V 



Robert N. DuPuis 

l. v 

V 



Vice President « Research 

RNDlBS 
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THE BOSTON CITY HOSPITAL 
818 Harrison: Avenue, Boston 18, Mass. 

DEPARTMENT OF INHALATHONAL THERAPY AND 
LUNG. STATION (TUFTS) 

MAURICE S. SEGAL, M.D., DIRECTOR 


TIRC project No. 2 j: 



fO 

r ' / • ■ f » ,r \ f if pxi •' 


■■■ 

June 14, 1955 

FIRST PROGRESS REPORT OF THE TOBACCO INDUSTRY RESEARCH: COMMITTEE 




GRANT-UNPAID STUDY OF 


/ 


"THE EFFECTS OF CIGARETTE SMOKING ON NORMAL SUBJECTS AND PATIENTS 

WITH PULMONARY DISEASE" 






t 


’ ; «ia 


1. Our initial efforts have been spent in more fully equipping the laboratory so 
that the more important aspects of the Mechanics of Breathing: could be studied. 

A 1 used but adequate fluoroscopic unit, two additional transducers for instantaneous”"^^ 
air flow, rate studies (pneumotachography) were obtained and an electrical 1 unit to 
permit direct recording of the air volume flows by integration from the pneumotaeho-?;^ 
.. '■graph tracings was constructed. At the present time we are attempting to actually 

record the intensity of cough on a plastic belt play-back recording; unit (loaned to^|||<, 
us for this purpose) and to simultaneously integrate these frequency responses' 
our recorded' intraesophageal pressures, instantaneous air flow rates, "volume "ratespSpl'i) 
and' venous and arterial pressures. This would permit an objective physiologic 
correlation of the effects on the cardiopulmonary apparatus of both spontaneous _and j$||f 
induced cough in both the normal subject and 1 the patient with pulmonary disease. 

It should permit an accurate physiologic analysis of the so-called' "tobacco cough" 

\ and the "bronchitic cough," which we need for the Second Phase of our planned studies. 

x WM 
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2. The controls necessary for a study involving the complicated factors in the _ 
Mechanics of Breathing were first evaluated. The effects of various positions 


and the degree of distention of the esophageal balloons employed’ in our pressure-; 
volume studies had to be determined, before the various, factors involved 1 in the 1 ' ' 


mechanics of breathing could be evaluated. The mechanics of breathing were then 
studied in 11 normal subjects and 1 27 patients with pulmonary disease . In the normal 
subjects there were: One non-smoker; six moderate smokers (up to 1 package daily); ' 
and four heavy smokers (more than one package daiiy). In the patient group there . v, : 
were three non-smokers; 18; moderate smokers and six. heavy smokers. Three patients 
were studied: on two or more, occasions and two patients were studied after a period 
of several 1 weeks of abstinence from smoking;. " ” ' 5 v 

3. It was then considered advisable to evaluate the Positional Factors involved in 
the. mechanics of breathing. Seven normal subjects and seventeen, patients with . 
pulmonary, disease were studied 1 in different body positions. This data' is presently..• 
being; correlated and will be the subject of at least two basic papers in pulmonary A 
physiology. From these studies; it becomes essential that the effect of body posi- 
tions be considered in ail studies involving the effects of drugs and therapeutickjfji 
agents on the mechanics of breathing. Comparison studies of these effects have 
little value unless the physiologic effects 
and taken into -consideration. 
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June 14, 1955 
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4. Acute studies have been started on the effects of smoking one or two cigarettes 

on the mechanics of breathing* One normal subject and' four patients with pul- 
monary disease have been fully studied. One patient showed a decrease in compliance 
(increased stiffness of the lung) during 1 quiet breathing with an accentuation of .'v 
this drop during rapid breathings and an increase in mechanical resistance. In the " 
other four subjects the mechanics of breathing were improved after smoking; during 
normal breathing, timed vital capacity efforts and during' cough ("exhorted"). : 

These numbers are too small for any conclusions and our studies along these ■ - 
lines are continuing. 


/*/' Maurice S. Segal, MuD. 

Maurice S. Segal, M.D. 

Director, Lung Station (Tufts)' and 
Department of Inhalational Therapy 
Boston City Hospital ... 

Ernest 0. Attinger, M.D. 

Research; Fellow- in Medicine, Tufts College 
Medical! School 

Senior Resident, Department of Inhala¬ 
tional Therapy, Boston City Hospital 
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Date: September 28, 


1, Name of Investigatorcf Maurice S. Segal, M.D. 

Ernst 0. Attinger, M.D* 


2. Title.- Dr.’^Seg&lT-Clinical Professor of .Medicine, Tufts Uniyersity. School of .Medicine^ > 
•tti'-.W. --i*^ v,-,.!**«Director. lurig. Station (Tufts) and Dept.,'.of Inhalation Therapy^ ’7 * 

Boston City Hospital 

i.t'3.Jnstilution Dr. Attinger i Research Fellow in Medicine, Tufts Univ. School of Medicine . 

1 ft ’ A AAraJ* " X * 'j*; **'■' ■' *xi ; .. f* .4*V*>A V SrV V.i i:*'- 1 *- ^ fS it '> A f* O'* 

f vltiflTufti^University School of Medicine, .136,Harrison, Ave,i Boston,,M«ss*Uc» 
ifc ,‘Tt PostontCity'Hospital, 818 Harrison Ave,, Boston, Mas$*,t V in 

clung Station (Tufts) .and. Dept..; of Inhalation Therapy mi$are&v<-Gh ief 

'. .vi*a. &•£/» r ; - .‘satitAfct 

i i- u. The Sffeatf Effects of Cigarette Smoking on Normal Subjects 

,, . '*“***' * ,l7v ; r< * r 'ahd Patients with*Pulmonary Disease. V .r,. ;> ; £V**?0. 

‘This .'ctm-if* iv'/3S.J,.U#4 * WiVlin 4 *toniha »££ V>; ; A*Tv *»f Sj* 

-rrt$ . 

2,, for if. s:-!-: v . In- 

aprtediii.l &t>ti .ti-.wj ■&■ blood. 7/ in .v^' -,<■ , ;i v^sisfv.. /yfjr*4Utn 

■ er, j y4U Ki .•■•♦.tcv lisr- ^r^vric^ntal. u$=* wis'SS* ■••• • •n.o; 

f PJK)»U) . b’f;. A*Vi llCl!?U, f'tiPt :■ : , :: v 

^ Detailed pjan ofTPjroco<lufo'(Usa/rev«Vsq V(«f« if.Vddif ior»*5 spa.c» Js. needed).- r \'/j large^^tBXlber^'of Subjects (eS-. V-i. 

i; ,v pecially normals) need to be studied in the manner outlined in the Second Progress Report, 

^and circulation^Inline lungs wIth^saokIng«, Sqp3e of r the^factorar.invqlvea in trie changes 
■ rl’of "'comDliance'ahcl'mechahicarfesistanOe'ara' the' foil owing Tchange in hydr ost'atl c*pr e s- 


' 'Oo^lfance^ahl'^ebhahibai^resistanOe’are the'foilowingI' chahge ih hydrostatlc'pres- 
' r«U3feJand^changes.in*Intrathoracic blood "volume) changes in midposition with change’ in 
relative position'and dimensions of the tracheobronchial tree, changes in unequal 
ventilation) changes in .surface tension of .the lungi and changes.in ventilation^ yA 
. perfusion'felationships . 4 ' 1 ^ ,a ' ,J y. ^ 


•*i;>..’.v To investigate the above which appear to be responsible for the changes noted in 
the Second Progress Report, the following studies should be carried out in addition to 


continuing our present studies* 


. A. Effect of Nicotine by Injection . This study would give some clues to the ques¬ 
tion if v the effects of tobacco upon the mechanics of breathing is a local or a systemic 

, effect.' , - . .•., ; _ " . v .. 


B. Effect of Nicotine-Free Smoke . This study would help to differentiate between 

the nicotine effect and the effect of other substances in tobacco upon the mechanics 
of breathing. ^de^CJu^ iXlh 

t jj 5i9^aci.nt .~r;>TV .. 

C. Effect of Tobacco on Pulmonary Circulation .^ P r tya r, iheterlzatlon Studies) . 

A number of investigators have stated that tobacco has an insidious influence on the 
arteries and on the heart, with a predominant effect on the coronary circulation. 


r~i/- t£?etsi*&r — 

Susi.-vm wtficfcr r>) )na Jn3 ? iumcn 
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tachycardia, rise in blood pressure and vasoconstriction In tha skin hava been provokad , 
by tha smoking of ona cigarette. All thraa phenomena ara usually explained by tha 
'nicotine stimulation of tha sympathetic ganglia, stimulation of tha vasoconstrictor 
tenter and tha stimulation of tha adrenals. Tha most characteristic quality of nicotine 
is its influence on the automatic ganglia, which after a short period of stimulation 
become partially blocked or paralyzed. There is considerable doubt if the pulmonary 
circulation is subject to reflex mechanism and to the action of drugs which Influence 
peripheral circulation. As the mechanics of breathing are also influenced by the 
pulmonary blood flow and the intrathoraclc blood volume, it seems imperative to study 
ventilation and circulation at the some time. In order to assure an efficient lung 
function, an effective gas exchange has to be achieved by a minimal work of breathing 
and work of the right ventricle. Ventilation might very well improve, while circu¬ 
lation and gas exchange gets worse and vice versa. Therefore catheterization studies 
including pressure measurements of right auricle, right ventricle and pulmonary pres¬ 
sures, as well as the determination of cardiac output, would be indicated. Furthermore 
these experiments might shed some light upon the presence or absence of reflexes 
governing pulmonary circulation, 

« : • ■ y \ 

Our experiments would be conducted as follows in a series of (A) normal subjects 
and (B)' patients. Ventilatory mechanics and hemodynamics would be measured simul¬ 
taneously underi 


a, 

b, 
C»' 


Normal breathing. 

Induced hypoxia (breathing 14 per cant,oxygen) 
After smoking one cigarette \f n , f\ 


L/l/\y 






a 



D, Effect of unecn^al ventilation as studied by Remark Fowler’s single breath 
technique and by analysis of nitrogen elimination rates over longer periods of time, , 
Decrease of compliance with respiratory rate is usually explained on the basis of un-b^/r. 
equal ventilation, ffe have certain experimental data, suggesting that this is not^^^^j 
the only factor, but that a change in surface tension brought about by change in j- . - y j; 
Intrathoraclc blood volume and secretions might also bo responsible. • 

The determination of nitrogen clearance curves by a mass spectrometer offers a 
relatively simple method to judge the evenness of ventilation at different respiratory 
rates, and these experiments are of particular interest in view of our findings of 
the change of compliance with change in respiratory rate in patients with pulmonary 

disease. 
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TOBACCO INCUVk* .••AAi:' ..•;•< • 

- 6. Budget Plan: fOT 1956 350 ftfTH AVENUE » . ;•• 

.•> — y .- v ; Salaries ^ ^ 

Expendable Supplies 

Cl V GmJjQL Applicr- Perm'anerit Equ ipment 2C% 

Overhead 

. ' . ' *' Other ’• 


-• • • 


s tt jo oe .o o 



b’?. Total $ 22 , 0 0 0.0 3 


-1 ^100*00 

M ee,ee 


7. Anticipated Duration' of Work; 


• ** fr. 5*»S«i» 
Two Year* 'At, 


M.D. 


8 . Facilities and staff A v *dabl» r Facilities i Dept.^of'inhalation Therapy and lung 1 statlbn' (Tuft*) 
Boston City Hospital^Laboratory and Clinic Facilities, Boston City Hospital! Clinical 

Staff ! Maurice S. Segal, M.D., Director, Lung Station (TuftsT and Clinical'ProFeslot of 
Medicine, TUfts University School of Medicine.- Ernst;01 ‘ Attinger, M.D.,’Research Fellow 
in Medicine, Tufts University School of Medicine. Dr.,Merrill,Goldstein, Resident in 
Medicine, Dept, of-inhalation Therapy, Boston City Hospital.' Mrs. D* Belgard, Chief 
Technician-^-Scholander, Pulmonary Function Studies, etc. Miss T. Adelman, Assistant 
Technician--Van Slyke and Pulmonary Function Studies, etc. 

' fitte&tfl.'Ok Vi**'- VivO-U *- 

* ' ." ona e<,u,reme ?% i^vlMass spectrometer (Beckman Model 150), approximately $5,000. 

This could be available within 4 months and would be used for continuous analysis of N 2 * 
(>2 and C 0 2 in respiratory gases. 

2. "Haeniaoxytensiometer" apparatus for determination of partial oxygen tension in 
arterial and mixed venous blood. This instrument is actually in process of production 
and will probably be ready for experimental use within some months (Liston-Becker 
Instrument Co*, Stamford, Conn.) No available price as yet. 



Thi^ptoiectl^aUn^ f^ewri c suppieBentil' 'i'ilary assist- ; 

ancS. to^the’iecliniciana and. aid for .the, Aisistant Resident in Medicine is supplied ^ 
tbrough”ihe n cooperatioh of]the Trustees ©f Tufts University School of Medicine and the’ 
Boston City "Hospital • r- - -« iJ.o, * * .< . ? • .niiv.^ ...v* - 

..-.id dLir#«sioa* rf al. ire*, 1* u»*»*f;e£ 

par\ 


)*F©r* furthei?A information^ 'please see Second P«gre 88 Report’of September i, 1 1955 


O 

. o 

T‘V;i6 »wsf b£.g*'ve-- the above which .tp;e.>r t»- be. re*p»wiaibl« for the ■’!»*»*© 

the <e<cs 3 --tc- jr-s-sa Report, toe foil ©win 3 . scu*iies : should; be e^V t; to CA 

«v.*?itt»a»in3 rrur present ^ 

x]"''; .. v. y* 

A * study wuii give come >-”i to : 4.»- t.- eo-ji 

."lloyr if-th» .effects of tab*.**# '%**** tae mechanics of. breathing is a Xoc«<l .a* * 


a effect ana tm effoeA 


ft tjtuoy wculd help to differentiate b*ir*z*n 


b-JMng. ijuL 


;( 

•v - 


of »*ttver smbstancea in i.ru-iccc upon the- cechanice 

e , ^ v f ^ j 

W *'* ’-SirjnahiriA ---a/- Maurice S. Sepal. 


W-f!***' $f inyastigator.s heve t-bitr-s 'tjhstco iria an insidious influence on the 
Aw smd on- the heart, with a ?rstaminant affect on the coronary circulation. 
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TUFTS UNIVERSITY 
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Maurice S. Segal, M.D., Director ; 

. > ^ Lung Station (Tufts ) : 

Department of Inhalation Therapy ’’T ;, 1 , - 
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, Boston City Hospital, 
8 l 8 Harrison Avenue^ 
Boston 18 , Massachusetts i 


i,*v • i-i-v.’-r-v'vv!.. ..... ..;■< . .v ■ ....J. '. ! w “ vv '“ waoouuubeuw 1 

* March 1959 ■ ■ "v:: fewiMlll 

.V .. ; k^ V;-; tt ■ .: : .± w -v.. ••;■;•• ';■ • - ••■/ \ .:•.♦•••• - - ••. : y,... 

. ^0:^:; Robert C. Hockett, Ph.D. : ' . ■ - ’ ' ' ' ' ' 

Tobacco Industry Research Committee ■ v' \. vv,'.- -'h- . ,. . -•; .; ‘■/; 

■ • 150 East Forty-Second Street • .'. ‘ 

New York 17, New York • ■ ' • :•• .« ' •-. ■ : , : ‘ \ ^ 

^ ; r .. . ' ' '■ ‘ . , . / ; ‘h ■ '■‘ 7 . 

,. : : Dear Dr. Hockett: 

■ Would you please forgive my delay in answering your 
Ihave teen away a good deal this past month. : 

Z&Mti ■ - The studies are progressing slowly hut I believe ,;>V,; /JMtUmmL 

t e rewarding. In addition to the survey I am making on the' 

Private-type patient, in which I am particularly concerned with, if MWWW 

. an ^ the inter-relationship of smoking habits, ulcer and pulmonary ‘■ :i fv 
v:. ;,. emphysema, I have extended the studies into the medical hospital -V- vVV^^I^ 
population. Dr. Sanford Chodosb. rrnr Amer.'t nav>, T >«1 l__3 • '..r' V' ( 


•4’ v :.vA «> v: 

: Robert C. Hockett, Ph.D. 

^Tobacco Industry Research Committee 
150 1 East Forty-Second Street 
•;: New York 17 , New York " 

Dear Dr. Hockett: 


,. 4.:- r 


7 ; : QUUiUiUU survey i am maxing on the 

Private-type patient, in which I am particularly concerned with, if ',-" jV^Wpp 
- any^ the inter-relationship of smoking habits, ulcer and pulmonary 


•I';-. . . _ , . % x ^ wiWi; J.JL » j 1 • 

any, the inter-relationship of smoking habits, ulcer and pulmonary ' 
.emphysema, I have extended the studies into the medical hospital 
population. Dr. Sanford Chodosh, our American Trudeau Fellow a nd ' r 
Dr. John Simpson, a resident at the Boston City Hospital, are v v-^.-av//' 
carrying out exhaustive questionnaire and laboratory studies in the 
hospital patients with chronic pulmonary disease as well as a control 
group with non-chronic pulmonary disease. The questionnaire and routine 
to which these patients are subjected to is enclosed. Dr. Chodosh has 
drawn up a summary of the first six months’ study. I believe his v:-- ■ 
preliminary observations are quite revealing and in fact appear to be' 
running very close to the observations that I have been making in the ■ 
first mentioned group of patients. It certainly is too early to draw ! - 
any conclusions. At the present time, it does not appear likely that 
peptic ulcer or pulmonary disease are exclusively diseases of the t? 

heavy smoker. ■ : > . i / ’.‘ ■:? 

I am afraid that with the extension of our most ■' 

ambitious survey study that we will probably run on for another year • 
before attempting any statistical analyses. I do hope you will be 
patient with us, for I sincerely believe this will be a very valid 
study. 




•I... 


With all best personal wishes, I am , 


'Sir WM' 

■ 
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Maurice S. Segal, M.D. 

Tufts University School of Medicine 


Report No. 4 
March 2, 1959 


Effects of cigarette smoking in normal subjects on pulmonary function . 
Relationship of cigarette smoking to chronic (obstructive) pulmonary emphysema. 


This study was primarily designed to determine the true incidence 
of peptic ulcer disease in patients with chronic pulmonary disease. Consecutive 
patients with chronic lung disease on the medical wards of the Boston City 
Hospital were evaluated by history, physical examination, pertinent laboratory ' 
tests and upper gastrointestinal roentgen studies. Controls were similarly 
evaluated. They were also chosen from the ward patients and matched for age, 
sex and relative degree of chronic disease. 

The study is presently less than a third completed. Twenty-five 
pulmonary patients have been studied. Twenty per cent had evidence of peptic 
ulcer by x-ray. Three had gastric ulcers and two had chronic duodenal ulcers. 
Three of these patients were non-smokers. Of the other twenty patients, at 
least seven had mild to moderate symptoms suggestive of peptic ulcer disease but 
did not have ulcers demonstrated on gastrointestinal series. 

Ten patients were evaluated in the control group. Of these, two 
or possibly three had peptic ulcer disease. 

It. is obviously too soon to draw conclusions of any consequence 
since the number evaluated is not significant. Of interest, is the fact that 
3 per cent of the five ulcer patients with pulmonary disease were non-smokers 
and two of the five had only mild pulmonary disease. Although the number 
evaluated is small, it is also interesting that approximately the same per cent * 
of controls had peptic ulcer disease as did the group with chronic pulmonary 
disease. 
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PATIENT 


CONTROL 


ADM. DATE: 


ADDRESS 


DISC. DATE: 


HOSPITAL NUMBER 


DATE OF OBSERVATIONS 


OBSERVOR’S NAME 


FAMILY HISTORY: 


a) PULMONARY DISEASE 

b) GASTRO-DUODENAL DISEASE 


k. SEX 




RESIDENCE HISTORY: 


WHERE 


WHEN 


OCCUPATIONAL HISTORY: 


i) TYPE OF WORK 


b) PHYSICAL CHARACTERISTICS OF PLACE OF WORK: 


1. SIZE 


2. VENTILATION' 


3. HUMIDITY 


4. FANS 


5- BLOWERS 


6. TEMP. 


7. DUSTS 


8. FUMES 


9. SMOGS OR FOGS 


10. VAPORS 


11. MI3C. 


c) ELEMENTS EXPOSED TO: 

d) INDUSTRIAL PRECAUTIONS 

e) FREQUENCY OF X-RAYS: 

f) X-RAY THERAPY: 

g) RELATIONSHIP OF SYMPTOMS TO WORK: 


SOCIO-ECONOMIC FACTORS: 


a) INCOME 

b) ABILITY TO LIVE WITHIN MEANS 

c) MISC. , 






v*'**'* r 'v' 4 . 
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2 


• 9* habits 


a) SMOKING: 


amount/day (note changes) 


1. CIGARETTES 


2. CIGARS 


3. PIPES 

U:. CHEWING TOBACCO 


RELATIONSHIP OF SYMPTOMS TO SMOKING: 


INHALATION 1 OF SMOKE: 


t>) ALCOHOL: 


1. TYPE 


c) DRUGS: NAME: 


DURATION OF USE 

. • .-- s'.’^4 


..i-'A 'rSJSli* 

■ ' - : ; • - 

... 

" V - ;>>. •,,>A f\' 

, . ■ __ *•* • * ^ i ’ Jf ' ^ 4 \ :. C V if 
• ■■ VY ‘ 

..... ; ..... "A fat^ 

. ’ ■ v. mass? - : 

'". • t* 


2. AMOUNT 


DOSAGE 


DURATION 


3. DURATION 


SIDE EFFECTS 


* '* ~ \ ] * 1 * *> • 

' '•* t: V- - ^ * ( / *.; 

' • '-3/'-' ' 

'■• ' . .•.v-'-'.-.i.i.J 1 


d) THERAPEUTIC RESPONSE TO: 

1. BRONCHODILATORS 

2. AMINOPHYLLIN 

3. STEROIDS 

4. ANTIBIOTICS 

5. STOP SMOKING 

6. MISC. 

10. PAST HISTORY: WHEN SPECIAL SYMPTOMS 

a) PERTUSSIS 


t>) MEASLES 
s '• " c) SINUSITIS 

L ■ ■ '■■■■■ 'V 

d) TUBERCULOSIS 

e) INFLUENZA 

'.4v . . .. - Source: 


Rx & SEQUELAE 


H> ■ 

O' 

.© v^-' v 7 

CO •^■.A 






3- 




5. PERENNIAL 

6. ASSOCIATED WITH OTHER ALLERGIES 

7. FAMILIAL ALLERGIES? 

1) COUGH 



1. DRY 


2. PRODUCTIVE 


3- PAROXYSMAL 

Source 


•_ _ . • . . ! • •• ; ' ’ v . 2 ' . ^ ■ V ; iri* 

://www.industrydocuiDents.ucsf.edu/tid^fnn^lOw ; 






AOTTf’SCOOT 


4 


4. CROUPY 

5. TIME OF DAY 
m> SPUTUM' 


1. DIURNAL PRODUCTION 

2. SEASONAL PRODUCTION 

3. CHARACTER - COLOR: CONSISTENCY: 

4. HEMOPTYSIS 

5. AMOUNT 

6. CHANGE OVER THE YEARS 

n) SHORTNESS OF BREATH: 

1. AT REST 

2. EFFORT 

3„ ORTHOPNEA 

4. # PILLOWS REQUIRED 

5. ANY CHANGES 

o) PREVIOUS PULMONARY DIAGNOSIS - 
GROUNDS ON WHICH IT WAS BASED - 




p) PREVIOUS PULMONARY FUNCTION STUDIES - 

RESULTS? 

q) PREVIOUS CHEST X-RAYS 

r) PREVIOUS SINUS X-RAYS 


PAST HISTORY - GASTROINTESTINAL 
a) PREVIOUS Dx OF ULCER 
MEANS OF Dx 


FREQUENCY 


DURATION 


TYPE OF SYMPTOMS 


b) INDIGESTION ; 

c) HEARTBURN . ' v v 

d) NAUSEA 

e) VOMITING , ...... 

» . 7 ., . • "-iy* * 

f) MELENA '• - , • • •. </' • -• 

. ^.Source: httpsV/wwwjndustrydocurrients.ucsf.edtj/dOos/rrtopfQOOO'' !•*''#£■: 


h* 

O' 

CJ 

C/l T : 

£* f i : , 

o.l#§ 


*/':*• ,?*i- •' .•‘JvT 

'V'- v; 



1 


FREQUENCY 


DURATION 


TYPE OF' SYMPTOMS 


g) FOOD INTOLERANCES 

h) GALLBLADDER Sx 

i) BOWEL HABITS 

j) CHARACTER OF STOOLS 

k) USE OF DRUGS FOR INDIGESTION: 


1. TYPE 


2 . DOSAGE: 


3- FREQUENCY OF USE 
l) HEMETEMESIS: 
m> EPIGASTRIC PAIN 1 


WHEN 


AMOUNT 


1. CHARACTER 


2. DURATION 


3. RADIATION 

4. FREQUENCY 

5. SEASONAL 

6. DIURNAL 

n) PREVIOUS X-RAYS 

o) ASYMPTOMATIC 

p) MISCELLANEOUS. 
PHYSICAL EXAMINATION 

a) SINUSES 

1. SWELLING, LOCAL 


2. TENDERNESS 


3. TRANSILLUMINATION 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplQ06b 


* ’ • • Vj ■■ ■' 


1003541109 



6 


b) NOSE : c) THROAT 1 

1. PALLID 

2. BOGGY 

3. DRY 

4. CYANOTIC (BLUE) 

5. RED 

d) NASAL POLYPI 

e) TONSILS. 

f) POST NASAL CONTENTS 

g) EARS: 

1. WAX? 

2. INFLAMMATION? 

3. HEARING STATUS 

h) CHEST CONFIGURATION 1 

1. MOVEMENT 

2. A-P: TRANSVERSE 

3. KYPHOSIS 

4. SCOLIOSIS 


5. PECTUS EXCAVATUMi 

6 . OTHER 


i): RESPIRATORY RATE 


j) RESPIRATORY CHARACTER ' 

1. SIGHING 

2. HYPERVENTILATION 

3. SHALLOW 

4. THORACIC 

5. DIAPHRAGMATIC 

6. PURSED LIPS 

Source: https://www.industrydocuments.ucsf.edu/docs/mriplOOQP: 





1003541110 



7 . 


7. ACCESSORY MUSCLES 

8. MISC. 


k) TACTILE FREMITUS 

l) PERCUSSION 

L. 

m) DIAPHRAGM POSITION: MOVEMENT: R. 

n) BREATH SOUNDS. 

1. GENERAL CHARACTER 


2. LOCALIZED DIFFERENCES 


o) 

p) 

q) 

r) 

s) 

t) 

u) 


INSPIRATORY:EXPIRATORY PHASE 
GENERAL 

BRONCHOSPASM: LOCAL 
RALES & RHONCHI 
FRICTION RUBS 
VOCAL FREMITUS 


EGOPHONY OR PECTORILOQUE 


CARDIAC: 


1. RATE 2. RHYTHM 


3- SIZE - MAX. CM FROM MSL OF DULLNESS^p 

4. P 2 : A 2 r 

5- RIGHT VENTRICULAR THRUST 


I NTER SPACE 

INTERSPACE' 


6. CHARACTER OF HEART SOUNDS GOOD MUFFLED INAUDIBLE(?SP) 


v) EPIGASTRIC TENDERNESS 

v) HEPATOMEGALY TENDER? 

x) VENOUS DISTENTION 

1. NECK 

2. PERIPHERAL 

y) CLUBBING: 


Source: https://www.industrydocuments.ucsf.edu/docs/mfiptQQ00 



1003541111 




8 . 

z) CYANOSIS 

1. EYES 

2. M. M. OF MOUTH 

3 . LIPS 

4. EXTREMITIES 

aa) TOBACCO STAINS ON FINGERS 
bb) PERIPHERAL EDEMA 
cc) MENTAL STATUS 
dd) MISCELLANEOUS 
V. LABORATORY 

1. GENERAL 

DATE: 

a) HCT 

b) ESR 

c) WBC 

a)' DIFF. c RBC DESCRIPTION 

e> Q'JANT. EOSIN. COUNT 
(FASTING) 

f> STOOLS (x3 min.) 
g> ELECTROLYTES* 

1. co 2 

2. Cl 

3. Na 

4. K 

5. OTHER 
h): RECTIC COUNT 

2. X-RAYS: 

a) CHEST: " PA - INSP. & EXP. c LATERAL; 

Source: https://www.industrydocuments.ucsf.edu/docs/mnpipOPQ 


1003541113 
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C 


6 ' HEART FILM' 
RAO 


LORDOTIC: 

b) GI SERIES: 

c) SINUS SERIES: 


3- EKG: 


( 


C 


4. SPECIAL STUDIES: 


AMT . EXP . PER' CE NT 

ROUTINE: 

a) VITAL CAPACITY 

b) MAXIMAL BREATHING CAP. 

c) BREATH HOLDING TIME 

d) CHEST EXPANSION: EXPIRATION: INSPIRATION': 

SPECIAL: 

e) RESTING MINUTE. VENT. 

f) N 2 WASH OUT 

g) RESIDUAL VOLUME 

h) ALVEOLAR CO^ 

i) ARTERIAL 0 2 

J) " co 2 

k) " pH 

l) ' MAXIMAL HISTAMINE STIMULATION 

m) SPUTUM & BLOOD SMEARS: 


Source: https://wwwjndustrydocuments.Ucsf.edu/doGs/mriplQ0OO.; 



1003541113 





1G. 

■ * 

c 

NOTES: - PROGRESS AND MISC: 


CONDITION AT DISCHARGE: 

DISCHARGE Dx: 

1. PULMONARY 

2. GASTROINTESTINAL 

3. OTHER 

c 

AUTOPSY? WHEN NUMBER 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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CHRONIC 

PULMONARY 

r\ 

GROUP - HOSPITAL PATIENTS 


1 ^gal ^4; 

■ ^ • 1 . 







SEVERITY OF 

ULCER 


\ 

y 






PULMONARY 

PULMONARY 



Previous 





PT. 

AGE 

SEX 

SMOKING DIAGNOSIS 

DISEASE 

X-ray 

History 

Diagnosis 

Oper. 

COMMENTS 



D.M. 

66 

M 

Mod. 

C.B. 

Mild 

Neg. 


At age of 

At age 








Emphysema. 
Rt.Intra- 




63. 

of 63. 








thoracic 













kidney. 





- 




G.T. 

68 

M 

Heavy 

CPE, CB & 

Sev. 

Neg. 

Previous 










Fibrosis. 

? Br’ect. 



not now. 






J.H. 

63 

M 

Mod. 

CB,Br'ect. 

Mild 

Neg. 








- 



Pulm.embo¬ 
lus . 









J.Mc. 

59 

M 

Heavy 

CPE,CB & 

Mod. 

Chronic 


At age of 


Duodenal ulcer 







Br'ect. 

Sev. 

duodenal 


38. 


chronic, in¬ 







Old Tbc. 


deformity 



active . 



W.M. 

55 

M 

Heavy 

CFE,CB& Br'ect 

Sev. 

Neg. 

Mild* 



Antral gastritis 


■'* 





Fibrosis 






& duodenitis. 



P.0. 

73 

M 

Mod. 

CPE,CB & 

Sev. 

Neg. 

Mod.* 


• ti- 







Heavy 

Br'eet. 

Tbc.-old 













Cor Pulmonale 




r 





M.S. . 

71 

F 

None 

CB 

Mild . 

Neg. 

Mod. 




, ' *• 






RLL pneum. 







V- -V • •• '<r 

1 

J.B. 

62 

M 

Mod. 

CPE,Old Tbc. 

Mod. 

Neg. 

Neg. 


Iv? 


. . ' v ' * 4 .;•••.< ' ' .. 

;«-i " ! ~: 

;» O; ( 

. • -j. 




? bysinossis 

Sev. 

J . 'A. 





- - 1 •’ ' * •! ' 

; -;iy ; 

v.c. 

64 

M 

None 

CB 

Mild 

Gastric 

Mod. 


Auy • 

Gastric ulcer, 

' A' ; *v •'£; * : 

STIPE-SCOOT 


CPE 


ulcer 

Sev. 

- o 


active. 

\ V:r- 

A f.r v 

~ y Vy* 





1"; • • /.A'A A - : 





• ~ ' 1 - r * 

\ ‘ .* 


►tvT > 

>V :•&& 

V ■ «■ 



Source: https://www.industryclocumehfs.ubsf.edu/docs/mr1pi0000 
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A' r\ ^ n 2 * 

SEVERITY OF ULCER 


PT. 

AGE 

SEX 

SMOKING 

FUIMONARY 

DIAGNOSIS 

PULMONARY 

DISEASE 

X-ray 

History 

Previous 

Diagnosis Oper. 

COMMENTS 

M.N. 

64 

F 

Mod. 

CB,mild 

RLL pneum. 

i 

Mild 

?gastric 

Mild* 


?gastric ulcer. 
Hiatus hernia. 
Diverticulosis of 
sigmoid. 

H.K. 

38 

F 

Very 

Mild 

CB 

Mild 

Neg. 

Mod.* 


G.I.Sx.- 

unexplained. 

M.K. 

85 

F 

None 

Pulm.Fibrosis 
& CPE 

Old Tbc. 

Mild 

Neg. 

Neg. 

\ 


J.R. 

62 

F 

None 

BA 

CPE 

Mod. 

Sev. 

Neg. 

Mod. 

Nervous 

stomach 

Hypertension 

P.J. 

13 

M 

Very 

mild 

CB 

Mild 

Neg. 

Neg. 



M.Mc. 

50 

F 

Very 

mild 

CB-mild 

Kyphosis 

Very 

mild 

Neg. 

Neg. 


Ulcerative 

colitis 

C.F. 

k3 

F 

None 

CB 

CPE 

Metastatic 

CA 

Mild to 
Mod. 

Neg. 

Slight 


Lupus erythemato- 
sis. 

CA of breast. 
Pyelonephritis, etc 

G.L. 

8 o 

M 

Mod. 

CPE 

CB 

Mod. 

Sev. 

Neg. 

Neg. 



M.K. 

44 

M 

Mod. 

CB & Br’eet. 

? Sarcoid. 

Mod. 

Sev. 

. Neg. 




M.P. 

70 ’ 

F 

None 

CB & Br'ect. 
Status post 

Mod. 

Sev. 

Old 

Mild 


Mycotic pharyn- 


STTTf’SCOOT 


LL lobec¬ 
tomy 8 yr§. 
ago 


Duodenal 

ulcer. 


gitis. 

Chronic duodenal 
ulcer. 


- v/. :vV> • 

v 4i’ 



Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOC) 




PT. 

AGE 

SEX 

SMOKING 

PULMONARY 

DIAGNOSIS 

SEVERITY OF 
PULMONARY 
DISEASE 

X-ray 

ULCER 

Previous 

History Diagnosis Oper. 

COMMENTS 

M.D. 

61 

F 

None 

CPE 

Tbc,inactive 

Mild 

Neg. 

Slight 


Wt.loss-etiol.? 

B.D. 

67 

F 

Mod. 

CB 

CPE 

Tbc,old, 
inactive. 

Mild to 

Mod. 

Neg. 

Old G.B. 
Slight 


Wt .loss-etio.? 

F.F. 

51 

F 

None 

CBA 

? cor pulm. 

Mod. 

Sev. 

Gastric 

ulcer 

Mod. 

Sev. 


On steriods. 

P.B. 

56 

M 

Mod. 

CB 

Very 

mild 

?neg. 

Neg. 


Laennec T s 
cirrhosis. 
Cholelithiasis 

S • G. 

75 

M 

Very 

mild 

CPE 

CBA 

Mod. 

Sev. 

Neg. 

Neg. 


Bell’s palsy 

W.R. 

74 

M 

None 

Chronic 

pulm. 

edema 

Mod. 

Neg. 

Mild 


Arteriosclerotic 
congestive heart 
disease. 


Hypertensive 
cardiovascular 
disease. 


* Upper Gastro-intestinal symptoms of undetermined origin. 


Mod. 
Sev. 
Neg. 

CB 

CFE 

Br’ect. 
Pulm. 
Pneum.. 


moderate- 
severe 
negative 

chronic bronchitis 

chronic pulmonary emphysema 

bronchiectasis 

pulmonary 

pneumonia 


£TTTt’SCOOT 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 





CONTROL.GROUP - HOSPITAL PATIENTS' 


FT; AGE 

SEX 

SMOKING 

PULMONARY 

DIAGNOSIS 

SEVERITY OF 
RJLMONAEY 
DISEASE 

X-ray 

ULCER 

History Previous Dx. 

COMMENTS & 

Oper. CHIEF DX. 

D.L. 51 

M 

Heavy 

■ =v ' 

> 

Pre¬ 

pyloric 

ulcer 

Mod. 

By X-ray at 
age of 45. 

Gastric ulcer. 
Essential hyper¬ 
tension. 

. R.F. 77 

M 

Slight 

(Pipe) 



Neg. 

Neg. 

Neg. 

?Laennec 1 e j 

cirrhosis. 
Malnutrition. 

' : E.Mc. 76 

M 

None 



Prob. 

post- 

bulbar 

ulcer 

Neg. 

Neg. 

Barbiturate 
overdosage. 

F.D. 55 

M 

Heavy 



Neg. 

Neg. 


Arterio¬ 
sclerotic 
heart dis. 

. , . R.H. 1*3 

• •/A u; . I . r.-s 

M 

Heavy 

Lobar pneum. - 
right upper 
lobe. 


Neg. 

Neg. 


Heart disease 

J.K. 68 

M 

Mild. 



?Antral Mod. 

gastritis 
? tumor Sev. 


? antral 1 gas¬ 
tritis . 

? CA of stom¬ 
ach. 

G.Mc. 1*7 

F 

Mod. 



Neg. 

Mild 


Wt.loss-etiol.? 

?hyperthyroid- 

ismu 

M.W. 1*6 

• V- • 

F 

None 



Neg. 

Gall 

bladder 

Sx. : 

• ‘ / ■ 

Benign 
nephro¬ 
sclerosis - ' 

• c hyper- , ,A- ; 
tension 

/ J.D. 71 

M 

Mod. 

CPE? - 
no Sx. 


Neg. 

Neg. 


Prostatic ■ 

hyper- 
trophy 

A.C. 71 

F 

None 



Neg. 

Slight* 


Digitalis 

toxicity. 


* Upper Gastro-intestinal symptoms of undeterminedj origin. 
Mod. - Moderate 

Sev. - Severe 

Neg. - Negative 





o 

o 

CO 

Cl 


00 


v Source: https://www.industrydocuments.ucsf.edu/docs/mnplbOOO 






TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

Application For Research Grant 


1* Name of Investigator; 

i ' 1 . /■ “ 

2. Title: 


3. Institution 

& Address: 


Date: 


October 7, 1958 


Carl C. Seltzer, Ha.D. 


Research Fellow In. Hiysical Anthropology 


, *r 


Harvard University 
Peabody Museum 
Cambridge, Mass. 


■> v .V 


' *' '.t * ' 


4. Project or Subject; 


i _ I 

.V • * •' 


Morphology and Smoking in College Graduate at A Fifteen-Year 


Follow-up Study. < -f.* ■ ■ 

... :V /'t.v 1V-W; 1 • '* J - - ^ 


f ? M ‘->v 


5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 


The purpose of this study is to explore the extent of relationship between 
objective measures of body build and smoking and smoking patterns in a group 
of male college graduates who have been part of a fifteen-year follow-up study. 

i' - * 

The raw data necessary for this study are available in our files of the f 
Study of Adult Development (Grant Study), Harvard University. As one of the 
original members of this Study, all the morphological date on the group of subject® 
were collected personally by the petitioner of this grant and consist of an 
extensive series of anthropometric measurements, indices, morphological observations, 
disproportions, and somatotype classifications. The smoking data on the series of 
252 college graduates have already been elaborated by other members of the staff 
of the Grant Study (see studies of Heath, Clark W. and McArthur, Charles, TIRC 
1957 Report). 


The essence of the project will concern itself with a detailed statistical 
analysis and evaluation of the relationship between the anthropometric measurements 
of body build and body build types with smoking and smoking patterns of the 252 ■ ^ 

subjects* A report embodying the results of this analysis will be prepared in 
a form suitable for publication* . ’ y ’■' • ’ • : 


■ v '.;-y * 


1003541119 








*\ •« 


, ■ Source.:http;? ://yww.i rid usti|^ocume^ 




The analysis of the data is not to be Halted to a general caovaeserle 
of correlative variables. On the contrary, specific areas vill be explored 
based on tbe investigator's ova experience and the results of previous related 
studies. For example, ]<fcArthur has suggested the relationship of smoking 
patterns to cert ala personality variables* Since ny ova studies have Indicated 
relationship between body disproportions cad personality traits and behavior, ^ v 
then it vould appear consistent to explore the relationship of them dis- / 

pr o p o rtions with sacking habits. Similarly, other theories to be tested vill i ] ■?' 
include such oorjholigical variables as soaatotype, gjasndrcoorphy, etc. In 
addition, attention vill also be directed to the more complex criteria of smoking 
involving longitudinal sacking patterns end the like# ... . 

It is expected that this analysis vill indicate, tor these data, whether s - 
or not the aorpholigical constitution of the individual is associated vith l ;' * ' 
sacking end Booking patterns, the particular physical characteristics (if say) ' 
which best express such an association, and the nost profitable areas in vhieh 
further oorphalogicol research say be pursued. 








■ ■ i, - : j'v*.. • 

'• * »' Tv. 


P 

o 

o 

CJ 

cn 

M 

© 


,’H^ *>'?V 


• *-:Vv 

’■< 77 I ^ . J *.V ^ 


• » : , j 





*sx. <. *r»'*^t* **' , ‘ 


*»--?*• •** *c" -f *"■'♦* 


v , .- : • .“ ■• ■ *? *%..•*•<- 


6. Budget Rian: 

;,■ principal irnrestitgator 


/ i 


t ^ /;. r - ■. 


. ’ * * ’ ' 7* 

statistical end clerical tim^ 


Salaries ^/5 ^lM® 
Expendable Supplies V**^/ 
Permanent ELqyjpipegt 
Overhead 
Other 


Total! 


2500 

— 5 *- 


59 


- 555 - 

1800 - 




7. Anticipated Duration of Work: 


One year 


8. Facilities and Staff Available: 


She statistical laboratory of the Department of Anthropology located in the 

Peabody Museum la available for the mechanics of statistical analysis* 

.;■■• •**. ■/$: ;■■ ■ . ••••.' 

' .t 

the files of the Study of Adult Development, previous tabulations of the 
Study data will be made available* 


9. Additional Requirements: * ; V;\ 


10. Additional Information (Including relation of work to other projects and other sources of supply)t 



t 

if. 




Signature_ /s/ Curl C« Seltzer 

Director of Project 


lll e glbl o- 

Business Officer of the Institution 

Dean, Faculty of Arts and Sciences 

Source: https://wwwJndustry(2sr5W^?Sa4aneS^itydocs/mnpl0000 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 

150 East Forty Second. Street 

New York 17, N.Y. 

Application For Research Grant 

Date: 



1. Name of Investigator : Carl C. Seltzer, Ph.D. 

(Co-investigator - Dr. Caroline Bedell Thomas, Associate 
Prof, of Medicine, The Johns Hopkins University School 
of Medicine.) 

2. Title: Research Fellow in Anthropology, Peabody Museum 


3. 


Institution & 
Address: 


Harvard University 
Cambridge 38* Mass. 


4. Project or 
Subject: 


Harvard—Johns Hopkins Study of Body Form with Smoking, 
Precursors of Hypertension and Coronary Artery Disease. 


5. Detailed Plan of Procedure ; The purpose of the initial part of this 
project is to obtain anthropometric data including standard somatotype photo¬ 
graphs on a series of medical students who are the subject of intensive 
investigation by the Precursors Study of Hypertension and Coronary Artery 
Disease of the Johns Hopkins University School of Medicine. 

The availability of this morphological data will make it possible to 
explore the extent of relationship between the morphological constitution of 
the individual and a series of variables including smoking habits, circulatory 
response to smoking, cholesterol levels, and other observations already obtained 
in the precursor study. 

Anthropometric information will be obtained on approximately 400 subjects 
in the Johns Hopkins School of Medicine, in Baltimore, Md. Since no qualified 
anthropologist trained in anthropometric techniques is available in the Baltimore 
area, arrangements have been made to obtain the services of Dr. J. Lawrence Angel 
of the Anatomy Department of the Jefferson Medical College in' Philadelphia. Dr. 
Angel, an experienced anthropologist, will come to Baltimore twice a week to make 
the necessary morphological measurements, observations, and somatotype pictures. 
Cooperation of the Johns Hopkins University School of Medicine has already been 
established. 


6. Budget Plan : Salaries (Dr. Angel $2,275. 

$35 per diem) 

Expendable Supplies 387. 

Permanent Equipment 650. 

Overhead (15$) 1,279. 

Other - transportation 
scheduling-student 
remuneration, recorder 
travel, misc. 5,215. 


Total $ 9,806. 

Source: https://www.industrydocuments.ucsf.edu/docs/mhplOOOO 
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7. Anticipated Duration of Work : One year. 

8. Facilities and Staff Available : 

Facilities of the Johns Hopkins University School of Medicine 
Dr. J. Lawrence Angel, Anatomy Department of the Jefferson Medical 
College, Philadelphia 

9. Additional Requirements : 

Principal investigator and co-investigator will receive no salary. 

After collection of the morphological data, an additional research 
grant will he required for the statistical analysis and correlative 
vork-up of the material involving investigators. 

10. Additional Information (including relation of work to other projects 
aJid other sources of supply) : — 

For relation of this work to other projects see publications: 

(a) "Masculinity and Smoking" by C. C. Seltzer, Science , (in press). 

(b) "The Precursors of Essential Hypertension and Coronary Artery 
Disease" by C. M. Thomas and others. Volume 1, 1948-1959:. 
Collected Papers. The Johns Hopkins School of Medicine. 


/s/ Carl C. Seltzer, Director of Project' 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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(2) a study of the body build and smoking habits of the 
Harvard Class of 1946 from the present questionnaire and the anthro 
pological data collected in 1942. 

I trust this is sufficient information for your committee 
meeting early in December. 


Sincerely yours, 


r. •«* 


-My 
.Mr'- 


k ., ■ ■ A. ».. 

yM 



/s/ Carl C. Seltzer, Ph.D. 






Committee: 
Wilson, Chm. 
Little 
Catteli 
(Tagiuri) 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York. 1J, N.Y. 

Application 1 For Renewal of Research Grant 


#2l4Rl 

(Activated: 2 / 15/58 
Renewed: 2 / 15 / 59 ) 




Date ; January 30 ! , i 960 

1. Name of Investigator : Carl C. Seltzer, Pb.D. 


• ; ' 'VtfYfjK 

«' • 0 ■ t . f \ 

■ •' J ..••• 

■" ■ l ? , . / 

V V />V. ■ 


2. 

Title: 

Research Fellow in Anthropology, Peabody Museum' 

3- 

Institution 

Harvard University 


& Address: 

Cambridge 38 , Mass. 



4. 


5. 


Project or Subject : Study of Body Form with Smoking,Habits of 

Harvard Alumni. 


Detailed Plan of Procedure : 

A. Completion of original project, the study of body build and smoking 
habits of the Grant Study Harvard series including somatotype and 
metrical characteristics. 






Study of morphological masculinity and smoking already completed 
and published. See "Masculinity and Smoking" Science, December 18, 
1959, Vol. 130 , No. 3390, Pages 1706 - 1707 . 

B. A study of the body build and smoking habits of the Harvard Class 
of 1946 from questionnaire data: and the anthropological data 
collected in 1942. 


The request for smoking habits data from the Harvard Class, of 1946 



was most successful, even more so than anticipated, 

. Almost 900 



questionnaires were returned. 




Budget Plan: 




Salaries (1/5 time): 

$3,000. 



Expendable Supplies 

200. 



Permanent Equipment 

100. 


; * 

Overhead 

900. 



Other - statistical services 


0 


clerical services 

2,700. 

© 

" 5 ; , < - 

travel, etc. 


CJ 



.... ' . . .. 

in 


1 ■ Total 

$6,900. -' v 7'7 

P - 

. ■ jT- * 

Anticipated Duration of Work: To be completed by Feb. 

.. .■ • ./ • : .I 

15 ) 19^' 1 i 7 ^ *■} 

N 



■ .. • v. ;' 

© 

• ■ 1 

7.x..' 



,. c, ,*r. 4" i /- 

‘ . •_ ■ ' ... ’ ‘' 


S'* ... ' 


’• ? * ' * • •''•••• •* **•“ '••• * 

•$ <r' r 7 f : 1 > V•. < **: 

" V' W-' 

N 7 : . V- ^ 

vrr4;r';iv 

/*; ; Sourqg: njtps://www.industryaocunrierits.ucsf.eau/aocs, 

/mriplQqoo,-. -z 





8 . Facilities and Staff Available: Facilities of Harvard University, 

the Peabody Museum and Statistical Laboratories of Harvard University. ; ^ 

i •. 

9. Additional Requirements: - 'XitM 

■ l t■; 

10. Additional Information (including relation of work to other projects and 
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Science,: December 18, 1959, VoL.130, No*. 3390, pages 1706-1707 ^ . and illustrations of the various cate- 

-i vY^v-U' '/> 'iiA ( r, y»v. > » ua . S° r ^ es have been published elsewhere 

v ; ; K 5), In practice, the rating of men 

/; >; *. -'r:r for strength! of the masculine component 

L’^.vpir.uY : v . ,v*a. >ri;- * s relatively simple, and the degree of 

; . d v ; v:’- ; reliability of the ratings is very highi 

Research Fellow in Anthropolbgy ' 5 ^ V.^" •’ This is the same element in the mor¬ 

phology of the individual which Sheldon 
has referred to as gynandromorphy (6) . 

Table 1 presents the distribution of 
the individuals in our series, according 



Masculinity and Smoking 

Abstract. Study of the relative strength 
of the masculine component in a series 
of males reveals a significant association 
with their differential smoking habits* 
Weakness of the masculine component is 
significantly more frequent in smokers than 
in nonsmokers and most frequent in the 
heavier smokers. 

In order to obtain a fuller under¬ 
standing of the apparent relationship of 
heavy smoking to lung cancer and 
coronary disease, it is pertinent to in¬ 
quire into the nature of the individuals 
who practice the smoking habit—their 
personality, physiology, and biogenetic 
characteristics* The basic data of the 
Study of Adult Development (Grant 
study) of the Harvard University Health 
Service affords an unusual opportunity 
for the exploration of some of these 
factors, in so far as they provide longi¬ 
tudinal! smoking information oni a group 
of Harvard alumni over a period of 
more than 15 years. Portions of this 
material have already been reported in 
connection with the psychology of 
smoking (/) and with a variety of per¬ 
sonality, physiological, medical, and so¬ 
cial data (2). This report dCalfc; with 
one aspect of the somatic biogenetic 
material—namely, the masculine com¬ 
ponent cf these mem as related to their 
smoking habits. 

The basic data om which this analysis 
is based are derived from a. longitudinal 
study of 252 Harvard College sopho¬ 
mores first seen between 1938 and 1942, 
who were selected for their lack of 
visible abnormality. The details of the 
project, including the methods, the pro¬ 


cedures, and the nature of the material 
collected, have been described elsewhere 
(3). When first seen, the subjects 
were examined for an extensive range 
of medical, physiological* anthropolbgi- 
cal, and sociological information. Since 
then these men have been followed 
through annual questionnaires, retesting, 
and visits in order to obtain a variety 
of factual material, including data om 
their smoking habits. 

A complete description of the collec¬ 
tion of the data on smoking has; already 
been presented by Heath (2). The 
smoking habits of the subjects were re¬ 
corded during the initial medical ex¬ 
aminations made between 1938 and 
1942, : and the number of cigarettes, 
pipes, : and cigars smoked! per day was 
specified. Subsequently, similar informa¬ 
tion was obtained from the participants 
through the medium of annual question¬ 
naires over a period of more than; 15 
years. From these data it has been 
possible to construct a threefold: classi¬ 
fication of nonsmokers (i24.3 percentji, 
moderate smokers (38.O'percent), and 
heavier smokers (37.7 per cent), based 
on the long-term observation of the 
smoking habits of the subjects. 

Ini the course of the physical anthro¬ 
pological examination of the subjects 
when they were stilli college sophomores, 
between 1938 and 1942, each individual 
was rated with respect to a body-build 
complex known as. the masculine com¬ 
ponent (4). The ternii masuline compo~- 
nent refers to the element! of masculinity 
im the individual as indicated by his 
external morphological features. The 
more the pattern of anatomical traits 
tends toward the extreme masculine 
form, the stronger is the masculine com- 


to strength of the masculine component' 
and! smoking habits. The data show 
that there is a significant association 
between the strength! of the masculine 
component and! the smoking habits of 
the subjects (P is less than .05) (7). 
More specifically, weakness of the nias^ 
culine component is significantly more 
frequent in smokers than in nonsmokers, 
and significantly more frequent in 
heavier smokers than in nonsmokers and 
moderate smokers combined (P is less 
than .05). It is interesting to note that 
the increased frequency of the degree 
of weakness of the masculine compos 
nent from the nonsmokers to the heavier 
smokers is consistent and progressive. 
Thus, while only 3.3 percent of the non- 
smokers have some degree of weakness 
ofi the masculine component, the per¬ 
centage rises to 9.6: in the moderate 
smokers and 17.2 in the heavier smok¬ 
ers. At the same time, the heavier 
smokers show the greatest proportion of 
individuals with w'eak or very w'eak 
masculine components. 

Although these findings are highly 
interesting and most suggestive, it must 
be clearly recognized that they should 
be considered as preliminary and tenta¬ 
tive in' nature, pending confirmation 
from future studies designed to illumi¬ 
nate this area of concern. 

But the data as they stand lend evi¬ 
dence to the nature of the biogenetic 
characteristics involved in human be¬ 
havior, and to the role of the physical 
constitution in the total personality of 
the individual. The body-build complex, 
the masculine component, must be rec- 


Table I. Data showing the relationship between 
the masculine component and smoking habits 
(N = 247 ). 


Instructions for preparing, reports. Begin the re¬ 
port with an abstract of from'45. to. 55 words. The 
abstract should! fTO t repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and' one carbon copy. 

Ilimit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material! as well as by the references 
and notes. 

Limit illustrative material to one 2-colUmn fig¬ 
ure (that is, a figure whose width equals two col¬ 
umns of text) or to one 2-column table or to two 
1-colUmn illustrations, which may consist ofi two 
figures or two tables or one of each. 

Fo [. hmhet details see “Suggestions to Contrib¬ 
utors [Science 125, 16 (1957)). 

nos Source: I 


Moderate 

smokers 


ponent; the greater the departure from -—~*- 

the extreme masculine type towards the Non ‘ Moderate 

more feminine build, the weaker is the smoker5 smokcrs 

masculine component in the individual. Noj % No. % 

The gradations from the strong mas- - 

culine component to the very weak 5g Strong masculine-comp 
masculine component form a con- ' , 85 90,4 

tinuumi Nevertheless, with the aid of a 2 3.3 7 7 5 

standardized chart, individuals may be Weak masculine comp 

readily characterized'as having a strong, 2 2.1 

moderate, weak, or very, weak mas- Very weak masculine cot 

culine component. A description'of the 

morphological traits indicative of the Totals 

weakness of the masculine component 60 1000 _ 94 1000 

https://www.industrydocuments.ucsf.edu/docs/nnnplOOOO 


Heavier 

smokers 


Strong masculine component 
96.7 85 90.4 77 

Moderate masculine component 
3.3 7 7,5 8 

Weak masculine component 

2 2.1 7 

Very weak masculine component 
I 

Totals 

100.0 94 100.0 93 
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ognized as a feature of the genotype and 
as being ostensibly unaffected by. en¬ 
vironmental! considerations. The fact' 
that we find individuals with weakness 
of the masculine component most heav¬ 
ily represented in the smoking group* 
and especially im the heavier smoking 
category, suggests that for x specified' 
type of! individual smoking may be a' 
reflection of certain personality and be¬ 
havioral traits vvhichi are characteristic 
of his biological make-up. 

In this connection, it is. to be noted 
that! in a previous study the individuals, 
with weakness of the masculine compo¬ 
nent 1 ‘‘exhibit a characteristic pattern of 
traits which form a -consistent! and har¬ 
monious picture" (4). These less mas¬ 
culine persons tend to have an aversion 
for strenuous exercise and sports* are 
apt to be low in physical fitness for 
hard muscular work, and are often 
poor im muscular coordinatiom In the 
sphere of personality structure, they ap¬ 
pear to be more sensitive in affect and 
manifest a greater degree of instability 
of the autonomic nervous functions. 
They are apt to be less well! integrated 
and more ideational, creative, and in¬ 
tuitive. They are more frequently shy 
and! asocial! and more frequently have 
traits ofi self-consciousness and inhibi¬ 


tion. In the formal intellectual functions 
they tend to rank higher in the verbal 
functions and possibly lower in the 
mathematical or number functions. 
Academically, they most often selbct 
the area of arts, letters, and philosophy 
as a' college rnajpr, and their choice of 
career tends ten follow, these same lines 
of interest. What is; significant here is 
the fact that this constellation of per¬ 
sonality and behavioral traits for the 
individuals with weakness of the mas¬ 
culine component is for the most part 
not inconsistent withi the findings of 
Heath (2) in his study of the differences 
between smokers and nonsmokers., 

If further studies confirm the findings 
of this report, an important line of 
investigation should' be explored which 
may bear on the question of the associ¬ 
ation of smoking with lung; cancer and 
coronary heart disease. In view of the 
fact that smoking 1 is: found! here to be 
significantly more frequent in individ¬ 
uals withi weakness of the masculine 
component, then it would' be pertinent 
to determine the differential frequency 
of lung cancer and coronary disease in 
males according to the strength of the 
masculine component in both: smokers 
and nonsmokers* Such dkta would! help 
establish whether differences exist in 


disease incidence between the classes 
of individuals within this genotypical 
body-build complex, and whether the 
element of smoking materially changes 
this incidence. Thus, it may be possible 
to secure evidence on the extent to 
which smokers and nonsmokers differ in 
their susceptibility to disease because of 
their biological nature, apart! from the 
element of smoking itself (8). 

Carl C. Seltzer 
Peabody Museum y Harvard University , 
Cambridge , Massachusetts 
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Most evidence suggests that excessive cigarette smoke inhalation 
results in marked cardiovascular disturbances in the experimental animal, 
as well as in the normal person and patient with cardiovascular disease. 

The cardiovascular effects usually consist of an increase in blood pressure 
(Graybiel et al., 1938; Russek et al., 1955) and a change in heart rate (Heistand 
et al., 19^0), although in many instances electrocardiographic alterations 
XBryant et al., 1947, Graybiel et al., 1938), ballistocardiographic deterioration 
(Davis et al., 1953, 1955, Henderson, 1953), and occasional cases of tobacco 
induced angina pectoris have been reported (Boyle et al., 1947, Ralli et al., 
1928, Wilson et al., 1939)• The mechanism' by which cigarette smoke inhalation 
causes these marked cardiovascular alterations has been studied by numerous 
investigators. In general, it is agreed that these changes are indicative of 
myocardial ischemia as a result of either coronary artery spasm or an increase 
in the work load placed on the heart beyond the capacity of the coronary arteries 
tO' supply energy. In a study of angina pectoris due to cigarette smoking 
Cornwall (1934)', Wilson et al. (1930), and Ralli et al. (1938) suggested 
coronary artery spasm as the cause of the anginal attacks. Allbutt (1915) 
and Pickering et al. (1945) proposed that the myocardial effects occur as a . 
result of the increased work load placed on the heart. In a ballistocardio¬ 
graphic study Henderson (1953) and Davis et al.(1953) attributed the changes 
in the ballistocardiographic pattern to coronary vasoconstriction as result 
of the cigarette smoke. Furthermore, Davis et ad. (1956) suggested that the 
coronary vasoconstriction was due to the release of posterior pituitary hormone 
as a result of st im ulation of the supra optic nuclei by the absorbed nicotine. 
Wilson and Johnson (1939) and Bellet et al.(1949) suggested that the electro¬ 
cardiographic changes they observed were due to an increase in cardiac work. 

Boyle et ad. (1947) and Ahn and Gohle (1949) reported that both the increase 
in cardiac work and the coronary vasoconstriction were responsible for the 
myocardial effects of cigarette smoke. 

In our preliminary experiments a significant increase in cardiac work . 
was not a consistant finding. In several experiments marked electrocardio¬ 
graphic alterations occurred in the absence of a significant change in cardiac 
work. In addition, no correlation was noted between the severity of the 
electrocardiographic disturbances and! the degree of change in cardiac work. 
Henderson (1953) and' Levy et ad. (19^7) reported that increases in blood 
pressure did not occur in all cases in which the cardiac effects were observed, 
indicating that an increase in cardiac work was not the consistant' cause of the 
observed distress. The lack of correlation between the elctrocardiographic and 
the ballistocardiographic effects of cigarette smoke inhalation, and the in¬ 
creases in cardiac work would tend to limit it as a possible explanation of 
the changes seen. 

Although a decrease in coronary blood flow due to coronary vaso¬ 
constriction has been suggested as a possible cause of the myocardial effects 
of cigarette smoke, there is no evidence to justify this hypothesis. Laubry 
et al. (1933) measured the coronary blood flow in an isolated rabbit heart 
and found that nicotine caused an increase in the coronary blood flow. Only 
in> toxic doses was there a diminution of the blood flow in the coronary 
vasculature. Bulbring et al. (1949) found that administration of cigarette 
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smoke to an anesthetized dog resulted in 1 an initial'increase in coronary 
blood flow. This was then followed by a reduction in the coronary blood flow, 
which was attributed to the release of posterior pituitary hormone containing the 
antidiuretic and vasopressor factor. Schmitthenner et al. (1956) found that an 
increased coronary blood flow resulted from the administratration of nicotine to 
the open chest anesthetized dog. 

On the basis of this data, it is very doubtful that the effects of 
cigarette smoke on the heart are due to constriction of the coronary arteries. 
Although the increase in the work of the heart may contribute to the cardiac 
effects of smoking, it is doubtful that this is the sole responsible agent, 
since it is not consistent with the observed responses. The effect of cigarette 
smoke on the dynamics and the metabolism of the myocardium are not clear pnii the 
many clinical manifestations are likewise not well understood. It is for this 
reason that it seemed worthwhile to study the time course of the dynamic and 
metabolic changes in the myocardium, including cardiac work, coronary blood flow, 
and oxygen metabolism' in the open chest anesthetized dog. 





The following is the experimental protocol and results of our preliminary 
experiments: Eighteen to 22 kgm. dogs were anesthetized intraperitoneally with : ; 

pentobarbital sodium (30 mgm./kgm. body weight). Tracheal cann ula s were inserted . ’ 7 ; 
and the animals maintained on room air by means of a positive pressure respirator. 

A metal sound of small diameter was inserted into the ascending aorta by way of a '.. 1-* 7^. 
carotid artery and blood pressure was measured by means of a Statham blood pressure 
transducer. 

A left thorocotomy was performed between the fourth and sixth intercostal 
space. The pericardium' was incised over the left atrium, and the auricular 
appendage was grasped with' a serrefine and retracted from the field. A one 
centimeter section of the circumflex branch of the left coronary artery, one to 
three centimeters distal to its bifurcation with the anterior descending branch, 
was isolated and eannulated with polyethylene tubing. A Shipley rotameter was 
interposed between this point and a eannulated femoral artery. Heparin sodium 
was used as the anticoagulant. 

Blood pressure, cardiac output, coronary blood flow, and the electro- x : , i; 

cardiogram were recorded on a Sanborn Multichannel recorder. In addition, 
several simultaneous leads of the electrocardiogram and arterial blood pressure 
were recorded on a Grass Multichannel recorder. 


The work of the left ventricle was determined making use of the following 

formula: 

W = QR / Mv 2 
2g 

W = Work of the left ventricle (kgm, M. per beat) 

Q s Mean cardiac output (cc. per beat) 

R = Aortic pressure (M. Hg.) 

M = Mass of blood ejected (Gms.) 

g = 9.8 

v/ Velocity o^^fc^^^^f/^^^^^^^oQuments.ucsf.eclu/docs/mnplobOO^ . 
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Cardiac output was 
of Remington and Hamilton, 
the aorta, via a catheter, 
catheterized by way of the 
by the method of Van Slyke 


measured by the pulse pressure analysis method 
Blood samples were obtained anaerobically from' 
and from the great cardiac vein, which was 
coronary sinus. Blood gas analysis was accomplished 
and Niell. 


Cigarette smoke was administered by means of a positive pressure pump 
calibrated to deliver between 1200 and 1500 ml. of smoke in divided quantities 
over a thirty second period. Measurements were started one minute prior to 
the a dmin istration of cigarette smoke and continued throughout the cardiovas¬ 
cular response. 


The results of cigarette smoke adm in istration are indicated in Charts 1 
and 2 . Chart 1 illustrates the electrocardiographic changes following cigarette 
smoke administration. Leads 1 , 2 and 3 of the electrocardiogram and blood 
pressure are indicated. The time sequence of each section of the record, in 
seconds, appears in the lower portion of each section. Chart 2 illustrates 
the time sequence of the hemodynamic changes due to cigarette smoke. Upon 
a dmin istration of cigarette smoke there occurred an increase in cardiac output, 
blood pressure, and heart rate. This resulted in a marked increase in cardiac 
work. After 100 seconds, it was noted that there occurred a marked increase 
in the oxygen saturation of the coronary venous blood. There was no change in 
the oxygen saturation of the coronary arterial blood. As a consequence, there 
occurred a marked decrease in the coronary arterio-venous oxygen difference, 
hence, reflecting a marked decrease in the cardiac oxygen utilization. Coronary 
blood flow remained elevated above control levels throughout the experiment. 

The decrease in the oxygen utilization by the heart in the presence of a 
markedly increased work load is detrimental to adequate cardiac function is 
evidenced by the electrocardiographic alterations which occurred in close 
proximity to this event. 


Our prel im i n ary experiments justify further investigation of this 
problem. The consistency of our findings seem to indicate that the mechanism 
of the cardiac disturbances as a consequence of cigarette smoke appear to be 
due to a disturbance in the metabolic processes involved in the oxygen transport 
mechanism. Further experiments are planned for the further investigation of 
cigarette smoke, nicotine, and epinephrine. 

Our present data indicate that our methods are not sufficient to 
elucidate a clear definition of the myocardial effects of cigarette smoke. 

It would be advisable to study the myocardial oxygen tensions so as to clearly 
define the point at which there is interference with the oxygen utilization. 
Metabolic studies are also necessary if future experiments continue to indicate 
a metabolic disturbance. In addition, transmembrane and action potential of 
the myocardium during the smoke induced period of hyperexcitability would shed 
light upon its mechanism. 

Much of the necessary equipment is obtainable from the Department of 
Pharmacology. However, our present funds are not sufficient to permit purchase 
of the necessary equipment and supplies. 


■ - ‘ Vy 
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Equipment available : 

1 ) 

2 ) 

3 ) 

4 ) 

5 ) 

6 ) 

7 ) 

Equipment needed : t 

1) High gain dual beam cathode ray oscilloscope 

2) 1 A suitable photographic device for recording 

3) Functional amplifier for computations 

4) Polarographic electrodes 
Expendable Supplies : 

1) Animals and care of animals 

2) Chemicals 

3) Glassware 


Sanborn and Grass multichannel recorders 
Pressure and displacement transducers 
Flow meters 
Surgical instruments 

Beckman DU spectrophotometer with flame attachment 
High gain direct current amplifier 
A polarographic unit 


- Source: l^ttp.5://wwwjndustrydocuments.ucsf.edu/d6cB/mripLOQ,Q.O ' - . . : 
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ACTION OF CIGARETTE: SMOKE ON CARDIOVASCULAR HEMODYNAMICS . Gerald A. Kien*, 
Norman Lasker* and Theodore R. Sherrod. Dept, of Pharmacology, Univ. of 
Illinois College of Medicine, Chicago. Fed. Proc., 16:1,312,1957. 


There is considerable controversy concerning the action of cigarette 
smoke on cardiovascular hemodynamics. This study was designed to determine 
such actions of cigarette smoke in the open-chest pentobarbitalized dog in 
which blood pressure, cardiac output, coronary blood flow, cardiac oxygen con¬ 
sumption, cardiac work and the electrocardiographic effects were measured. 
Immediately following the administration of 1200-1500 cc of cigarette smoke, 
making use of a standard "king sized" nonfiltered cigarette, the smoke being 
administered by a specially calibrated smoking device, there was a brief but 
marked slewing of uhe heart followed by a sustained pressor response. These 
effects were attributed to autonomic ganglionic stimulation by the absorbed 
nicotine from the cigarette smoke. The time course of the hemodynamic 
responses indicated an early increase in' cardiac work which extended over 
a 3-niin' period. The coronary blood flow, was elevated in relation to the 
rises in both blood pressure and cardiac output. NO' independent action of 
cigarette smoke on the coronary vessels was observed. The coronary arterio¬ 
venous oxygen difference decreased markedly at first. This was then followed 
by a prolonged increase in tbe coronary arteriovenous oxygen difference. As 
a consequence, initially the cardiac oxygen utilization was reduced during 
the period of a greatly elevated cardiac work. This decrease in cardiac oxygen 
utilization was: then followed by a sustained increase. These alterations 
may be explained on the basis of metabolic changes in the myocardium. That 
such effects are detrimental to adequate cardiac function is suggested by the 
extreme electrocardiographic alterations incident to the changes in oxygen 
utilization during the period of elevated cardiac work. 
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TOBAGGO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1, N. Y. 


*i /•" \tf ^ 


Application For Research Grant 


... I14 (• > -T >" 


iM&V' 




1 Name of investigator: charl** E# Sherwood, M.D., Assistant Professor of Radiology 

(Principal Investigator) v - 

George L« Emerson, M.D., Assistant Professor of Surgery 

2 Ti,le: Marion S# Emerson, M.D., Instructor of Medicine ,/•. 

- ' N , ; • 11 ■* 4 ‘ V >■ h .. * , „ , ,‘ji , Y*? ,V V { " • f j 

3. institution The Univ*rsity of Rochester School of Medicine & Dentistry 

, & Address: 260 Crittenden Blvd#, Rochester, N# Y« 


■i *,*/.» r 


4 Project or Subject: 


Investigation into the natural history of carcinoma of 
the lung with particular reference to the radiographic appearance 
of such processes, the earlles6 manifestation of cancer on chest 
x-rays and the tabulation of the relationship of smoking habits 
and occupation with the incidence of lung cancer# 


5: Detailed Plan of Procedure (Use reverse side if additional space is need&d): ’ .. 

. - • . . .... ■ • ' ■ ' !' '' ‘ * 

. .. - • ■ j. . . : V r ' - •- ‘ 

* All proven cases of bronchogenic carcinoma seen in this institution since 
1926 are to be screened and a xxe careful search made for possible sources of 
previous chest roentgenograms# ■. ' >]•'■: v : •< : v 

,, ' - ■ • »■ *•- ; 1 v • ••• \ i \ *• ■*-! '■ i ' ■ • ‘ > c • • 

This involves communication with family physician* the patient’s 
family am! other hospital and offices having contact with the patlsht, /"*; 

Any such x-rays are collected and studied for early evidence of cancer 
or other pertinent disease processes# ;. v- ■ 

A tabulation of the smoking habits is to be made as well as any 
possible occupational hazard. 1 t: ■. 

r \ V , ... < .<• • v ' i: ,: V •'--!* ‘-' r - ' ' f v - •; v." . 

From the etudy of the information tabulated and observed it is hoped 
that much may be learned about the various early manifestations of cancer 
of the lung as seen on the chest x-ray# Information relative to smoking 
habits and occupational exposure for this local area will be available for 
comparison with other regions and more general statistics# . y . - ' 
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320i HUH VAtune MEM'AOtfK T H A r 

lOBVCCO KE2EVKCH COWWI11EE' 


» tV ■ > ««**— ^ > N r !" V* fl’*'!*" <-~$y 'V *-i 




. ^ # ( 
' *"■ ; ;-.' y - • , >i 


V >:»- * 

■ J-».* 


6 Budget Plan: 


Salaries 

Expendable Supplies 
Permanent; Equipment 
Overhead 
Other. 


*■.. ■ • ••■ *::•-- ' I -*.< <* ''V,’ *}. -/'O • 

- ’ ' ■■ '" ■■:' ■ . ) • . / • *, ' > ' '■ * ; >i ' ; V* •' J\ '* } ) \ 

7- Anticipated Duration of Work: 12 BOntht minlcaraj in View of previous experience 

(see item 10) further time setae indicated. < , / 

’ ./: ' r. - ; " ; • 1 7 

8 Facilities and Staff; Available the investigators are the only pexeennel necessary* 
Since our work is mainly investigative with reviewing of films and charts, 
the facilities of the Department of Radiology are ample* 


9 Additional. Requirements: fJone* 


10. Additional; Information (Including relation of work to other projects and other sources of supply),^ 8 project** htS ■ ‘ " 

been in progress for the past 18 months with a local budget to cover postage and mimeographing ; 
only* The major basic "footwork* has been and is being done by Dr* Marion Emerson who la not .. 
currently in active practice* She is on the part time teaching staff of the University, without 
stipend* She has had no personal remuneration for her efforts in this endeavor and, Indeed, the 
project is s financial drain on hsr in the form of housekeip hold help and transportation* Her 
professional status Is invaluable in initial screening and much time and effort is saved as coo~ 
pared with routine secretarial help* She spends from three to five mornings per week and one > 
evening a week working exclusively on the project* This work entails reviewing case histories, v? 
much correspondence with family physicians, patient families, hospitals, radiologists 1 offices, v\ 
mobile tuberculosis units, stc*, gathering together records and films for review by all of the { 
investigators at a weakly meeting and the tabulation of finding^'. T - '■/" 1 

Ko permanent equipment is necessary for the project and, except for postage and printing r 
expenses, we have no other budget necessities* > - • v:' 1 »-'• ''*•"> V? 

In the 18 months so far spent we have covered approximately 40# of the cases availablt at 
ths start of the project* With phe passage of time, new esses are added and the recent casee arer 
the more rewarding in terms of long-range x-ray studies and more careful chart recording of f I 
personal habits* Aftsr the film and case review, effort will be directed toward tabulation of JV 
findings* Therefore, it teems probable that more then another year will be required to 
couplet* the project. ( \ 


Signature- 


Charles E* Sherwood, M.D* 


ot the fnsmDiion i 


LaRoy B. Thompson . s.. 

i’\V 
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Appli cation ^r‘ 


G N* ktjL 

[oihiti ! ? 




■ r i ;v f;'i- ■ 

f ;-V* S’ f i i 

Date: 


EL 


. .. >,. 

♦ *• il., «,** ■* 4 *~i . j*. V<.i 

■ i: ; • ;v-, rr 


. •*' 4 

. »**" i i ,. 

■ t .t' f 


rcij 12, 1956 

..WC-w*,. *!&■' 


1 Name of Investigator: . v 1 

A ***,'*■ *J-V V, .; 4J.1-. 

2. Title: 




'Y v - * A v 


Charles S* Shorwood^D,, Assistant Professor p t R^diolory 

^ v*’ ”' v>: ^ ^ 


* fi&srge L* Smarsoa* Assistant Professor of Surgery and 

And Aflsis^nt .Pj^®3flor of fiadlology,.,,, ^, <* „ , ; 

3, Institution Jtot* S,. ; ^i4rapa« XD«t-Instructor. of. £tedicihc* .”„ 

& Address: ^X v |»;**rV : »* '■ ^ 

Uoi'rarelty pf $ocko^«c* ^jSoolt of' ifedlalao' sai4 Psotlatry* 

2^) (^t^b4«JhBlV*4«^'...*'-■** -v "y ^ -.t',-* 

Roohaateri 

4. Project or Subject: ' ^ * ■■■ 

?, .W.-fc'* ;. , ..^ jv Invoetigation Into tho mtaral hiatoiy of carclnom of too 
’,’ ” ^ ' luag vith. particular roforonca to the radiograjMc appoarano® 

of such prooaasoD, the aarlioat canifsrfcation of oansor on 
ob©st x-raya and tho tabulation of the relationship of 
", aaoking habits and occupation vith the inoidenc® of lung cancer* 


v 


-Procedure (Use i-everse side if additional space is needed)! , . . , 

i'.. r^r*.^UH> yf V» CMY. .i O OWiM paj+W* <&;*<• v»l»«r lOifCKl ; 4 ,•-.'. : l 4J;.•-. 

■■"' A'; The Major concom of the isrooti^tora la the evaluation of the earliest , 

x-ray change indicativ®, of lung cancer vith.fiha eia of earlier suapioion ^ 

,. v^wtrg- fcr-Uto :v,> 

PWWtt 5 _ai«e« of v bronchogenic oaroincoa are screens! and a search Bade for 

any and all previous chost x-ray. Such a search involves yrittan ooacaaxication vita 
patients# thair e-orvivora# ,fioily physiciaiiS, hospital record departments 
i and radiolo^<^ ? lnatallatiofieu.' ’ HLrajlographa. ^oilactod are rcyiewqd 1 W th^ . 
^invraetigitcrai .^S^ircsQatativa ^Uas for publication m na'iajf^ 

XfM* * «e i ^i£ w - S" 

Other statistical inforastion, each as occupational factors and smoking 
. ... habitfl# (if bfing ^tul^tad., V^wat f«? . 

' «/ «# •; A- - •'•' 

As indicated by the progress report subaittsd in February l? 5 fo, review 
and analysis of 203 cases had been completed at that tin®. Collected data on . 

250 cases is still before us and we propose to increase this to approximately X ■ 

300 , or a total of 500 cases in all. Those already completed are principally 
from th® earlier years of tho institution*Since most of the remaining oases - 1 
have boon discovered either recently or during tfae past 10 years, infoiaatlon vill b® 
more eoapleto. and the yield of previous radiograph* more rewarding; uhen with. , 

the earlier cases* <■ f- 1 ■••■■■ - r \\\ 




Ju Cl'fictr. vf ffio <;:wtl-?rk>n 


-4 - 


Source: https://www.industrydocu^nt^iloi§f.^tlu^(lfc 9 /fi^ipl 00 Q 0 


1003541144 








-.‘V A • ' ' Expendable Supplies -j ; v l ' A , 1 dr ifl 

• V^-n ;'''•• y V' r< * ^ Overhead ... •• i) V'-.?*- \ ■ ■ 1 

: •-'¥ ’*• -'V ‘t-f Other ' Ail \- i\‘ i A ■■.. Vr---.- • —.,, Iin 

' ■:■• : .*'/-V ; •/' !.|:f */ V * V■■••.*■ . 1 1 >: < / *.f M l >** T .,.l ' 7^*00 

^ 7-V > V V,I■•« ■ < ■■■!■ «. i'v, ■— v 

■ ■ ., ; ■■ 1 *5*750.00 

7 . Antrdpafecf t)uraff 6 n of World t/' ' ' . 

saapletiha '"it* oarmi'^prof «ii^ 

8 . Facilities and Staff Available^ «**»=$$ -fM 

; ’ Ih^ oaiy pore««noX«, 


J. HViVM: 




\ - ' vith rorlgvlas of ftlas mad charts, the . 


■ . ,'J i!i$ i f- ■ 





■'■sCV.xtV.?' 'rstblsg '-i *i ! wi vr*. ■•"••vs f /u*‘S !$***•* <# tni,? 


v.-V- 

V . » * -•_ I 


: 10. Xdditionai Information (Including* rotation of work to other projects "and other sources of supply)- 

ill* '; i * .• ... ..•■■■/' , .-. t ■ ,. -. i 

: S\ rv . < 


■ny ■ p ■ p^p ^ 

'H. d&fr flit‘tlU • . 7: V ' 

t, * vjf ? >. aid 'in%& : - 

4WldOftl t lliiiwti wlth 'th© jatlsnt^ fussily a&d fatally physlolAtu* : .7 ! 7 


t. 


) 


\ : i r> * ; - ; ‘i 


; /^ r * - 

Tj 1 


st tmt h^vo adjuocrt'id abd araljaed 

of' thcr pcroj®^ weald' t» dimtbd to tha orTalmtlon csf wir flrtdinsi* and 

tfea Frorsiratlos fen? fature mhlioaUaw , : “ , , ,.. ' ■ . . 

.. . .v<um- AWt U4**?%. *£«l swetpaj 

5u‘70tt3g<yS mjctlresfea^ia dfa as bofara* laouat for sapandabla cuppllos la , 

smnr!:od foe? postage aai the cost of roporductico of any radiographs* 

, .,., ,vi -^Matvite s.-y, mr 



'%m *’&'■ Director, of Project ,ld ,; 

/V pharloe 2#;Shorwoed| , dleP^^»'i 








Business Officer of tHe Institution 

fa/ IoJloy B« Thcapsofl 
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2. Not included in this progress report but intended as part of the ' ’. 


final summation of the project arer >.v f . 'y,• . ; : >v. ; ; .y,: 


a. Tabulation of specific symptoms. "'y '■ • 

b. Diagnostic and operative procedures. 

c. Specific pathological cell type. 

d. Tobacco habits. ' ..yyy^'.vj 

i ' ... t;<V. ty-.-y : ’*• 


i-'>r-'«vv vy 




*• K i'.‘ 






B. METHODSi 


• • ... w *V v; «r, \ ' ' «-'y. 'r>;i --..M J • v • > ■ '• : i ■ 

'^r' ' • f ,. r V.; s ; : '; '-iV*;• 4 ?- , .V, a /> * i, ■ •• -k j •••*',• • 1 

• y-^!•j.rxv• - • , ^. r •<i r <lv ''<K y. yyi. 



As of January 1, 1956, 450 letters were written to patients, their 
families, physicians and to hospitals in an attempt to track down' previous 
x-rays taken prior to the onset of symptoms or prior to diagnosis. Of these, 
185 were written in 1955. Other specific information was elicited as indl- 
cated. Three hundred answers have been received and the information tabu- 


lated. 






■ 'i- 


These letters and a review of records from this and other hospitals 
lead to the accumulation and study of approximately 600 sets of x-rays. One 
hundred forty of these were from sources other than our own. . y 

• ' All of the information relative to an individual case has been 

recorded on a master chart from which statistical information is readily ...■■Vf;-sV§4p i jt. 

available. ‘y- S'.' ■■■' 



G. STATISTICS! 


* ' 




\ 




Based on 203 currently completed cases. (243 cases are still to 
be processed 1 plus cases diagnosed in: coming months.) 


•v' ' y 


i. 


Sexi 

180 males } 23 

females. 



Agei 

Average male! 

58.2 

... . i u:" J '■ 



Average female! 

56.7 




Average totali 

58.2 

!. ! '■ ■ • ■■■ ' 

' . V ,/ v S: ' ' ■ V. 


3. Occupation! (known in 162 cases with 167 categories) 

Occupation No. of cases Per Cent 






White Collar 

Housewife 

Mi seel li.. (1 each) 

Dust (moulders, etc.)' 

Machinists 

Carpenters 

Painters 

Tailors 

Truck Drivers y:?: • • 

Farmers ^ y ’’ l . 
Janitors - 
Gardeners 
Railroad workers 
Garage mechanics 
Laborers 


51 

18 

14 

12 

10 ' 

9 




if- 


8 

7 

7 

6 

5 

.4 

4 

3 

3 





1.8 



• • *'-•».-v• '•>* v -' ; : f h’- ,ri’'i-i; 

. 1 -y^So^ 
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Occupation 


No. of cases 


Per Cent 


• 


Bakers 

Plumbers 

Teamsters 


2 

2 

2 


1.2 

1.2 

1.2 


4. Earliest x-rays found! (whether negative or positive for disease) 

Average interval between date of film and diagnosis! 24.3 months 
Extremes! from zero up to 264 months. 


6 . 


. 


5. Earliest x-ray evidence of lung canceri 

a. The average interval between the earliest evidence of cancer 

1 and the clinical diagnosis was---4. 88 ' mos. 

b. Excluding 58 cases (28%) where no early x-rays were found; 

and in which the x-ray evidence of disease and the diagnosis 
were simultaneous, the average interval between the ear]lest 
x-ray evidence of cancer and the diagnosis - 6.9' mos. 

, ‘-;C. The average interval between the earliest x-ray evidence of 

cancer and a definite pathological diagnosis was - 5.37 mos. 


. Y; n 


■ .JL 

. 'rUitS.jiy, 


.u:-1 


** , .. 

! :4 

v- •••'. 


The longest such interval was —-— ---36 

Breakdown of such interval! 

No. Cases Per Cent 

Less thani 6 months- 87 43' 

6 to 11 months inc.- 24 12 

12 to 23; months incl.- ,22 11 

Over 24 months--- 9 4.4: 

Zero (see C-5-b above)- 58 28 

Relationship of symptoms to x-ray change and to diagnosis! 

•a. X-ray evidence of cancer preceded clinical symptoms in 
18 cases ( 8 . 8 %) 


mos. 


••■•I- 


Average interval of such preceding change- 

Longest such interval-- 

Shortest such interval- 


14 months 
34 months 
1 month 


b. In 16 cases (7.9%) there were no symptoms attributable to 
cancer of the lung prior to the diagnosis. 

I 

c. Duration of symptoms prior to diagnosis (including b' above ):t O 


Average------- 7 months 

Longest such interval--------— 5 years 


o 

CO 


' Shortest such interval — 


. 0 




* 


. Breakdown of interval! - . ■ 





No. cases . 

Per Cent ' % 

No interval- 

Less than 6 months- 

16 

100 , '.A y,:. 

> r ... 7.9 

f 49.4 

-Y -ik.Ak'' 

• v .. :• .-6 to 11 months—--- 

46 

■M-22.5 ■ 

i - .T)- ’l . - -> vv■- 

i ; I ' Sourpe: http6>//wvyw.industrydpcumpn 

ts. ucsf f ed u^QCS/.prrn 

ptQOOQv 

•» ^ . .f 1 *' ' 

'*{. •-& ^ ' ‘ 

















No, cases - Per Cent 

12 to 23 months---- 26 12,8 

Over 24: months-- 15 7,4 

7, The interpretations of radiographs showing the earliest changes 
compatible with the diagnosis of cancer of the lung have been tabulated in 
13 categories as followst 

See Table 1. 

' 1 ' • - * • * ‘’’ ’ \ ' 

D. RESULTS t : : 

‘ No results or conclusions have been, or are intended to be drawn 

from this preliminary progress report since any such conclusions would be 
most pertinent after summation of the whole, • 
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TABLED 


/~N 


r 

CATEGORIES OF EARLIEST RADIOGRAPHIC CHANGES COMPATIBLE WITH DIAGNOSIS OF CANCER OF LUNG 


RADIOGRAPHIC FINDING 

TOTAL 

No. % 

FOUND 

No. 

ALONE 

% 

WITH 1 
No. 

OTHER 

% 

WITH 

No. 

2 OTHERS 
* 

^Obstructive pneumonitis *-* -— 

76 

37.3 

35 

17.2 

35 

17.2 

6 

3.0 

Hilar lymph nodes--—-- 

50 

24.6 

10 

4.9 

37 

18.2 

3 

1.5 

Parenchymal mass - 

42 

20.7 







. 1 cm. or less in size--- 

10 

4.9 

10 

4.9 

0 


0 


Over 1 cm. in size-- 

32 

15.8 

20 

10.1 

12 

5.9 

0 


Hilar mass- 

30 

14.8 

14 

6.9 

13 

6.4 

3 

1.5 

Atelectasis -— 

22 

10.8 

9 

4.4 

13 

6.4 

0 


Pleural effusion - 

19 

9.4 

0 


15 

7.4 

4 

2.0 

Parenchymal fibrous infiltrate - 

13 

6.4 

10 

4.9 - 

3 

1.5 

0 


Mediastinal nodes-- 

12 

5.9 

4 

2.0 

6 

3.0 

2 

1.1 

Parenchymal mass with cavitation —- 

6 

3.0 

5 

2.5 

1 

0.5 

0 


Obstructive emphysema - 

5 

2.5 

1 

0.5 

4 

2.0 

d 


Obstructive pneumonitis 









with breakdown (cavitation) - 

4 

2.0 

2 

1.1 

2 

1.1 

0 


5 erihilar infiltration - 

2 

1.1 

1 

0.5 

1 

0.5 

0 


Diffuse parenchymal tumor - 

1 

0.5 

1 

0.5 

0 


0 




■*^a term Indicating a combination of atelectasis and infection in a segment of parenchyma. 




OSWSEOOT 

■ . -- . - 
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THE NATURAL HISTORY OF CARCINOMA OF THE LUNG 


George L. Emerson, AID.. Marion-- S.. Emerson, M.D., and 
Charles E. Sherwood, ALD., Rochester , K. Y. 

1 x the majority of instances, early diagnosis and ablation of cancer will yield 
the greatiest. number of cures. Since the most: radical operation practicable 
is currently used for cancer of the lung, earlier diagnosis, should! improve the 
present 3: to 6 per cent cure: rate: 

Use of clinical diagnostic methods such as: bronchoscopy, cytology, scalene 
biopsy, and thoracotomy have increased in recent years: and! have helped to make 
earlier definitive diagnosis. However, a significant change on a roentgenogram; 
of the chest frequently is: the first, positive: finding and often precedes clinical! 
symptoms. Tlie:principal objective: of this study has:been to gain new informa¬ 
tion about these early changes and, where: possible,, to observe the alteration; 
in; such x-ray shadows with; the: passage of time. To this: end, alt roentgeno¬ 
grams obtainable: on proved eases of pulmonary cancer have been collected and 
studied!. 

METHOD 

Over 400 1 cases, of pulmonary cancer seen in; this hospital have: been re¬ 
viewed!. This report covers: 3ti0 proved cases, the majority having been diagnosed! 
within the past 15 years. Records were abstracted and information was solicited; 
from surviving, patients, families, physicians, hospitals, and other institutions 
where radiographs, may have been taken., Any past radiographs available 
were gathered and reviewed in conjunction with later filhis made at the time 
of the diagnosis of the patient's; carcinoma.. All films were studied in joint 
session; by the authors. Where there was any question of the: presence of an ab¬ 
normal shadow, the opinion of two: unbiased senior radiolbgists was obtained. 

RESULTS 

While: the radiographic 1 study of these- cases has been the prime aim of 
the-project, certain ancillary statistical information is included ior general in¬ 
terest: with no further elaboration-. Tables I through VI list; statistics: relating 
to age, sex, occupation, smoking habits, symptoms, diagnostic methods, and cell 
type. 

From the Departments of Medicine Radiology, and Surgery, The; University of Rochester 
School of: Medicine and! Dentistry, Rochester. X; Y. 

This study, was supported in, part bv. a grant: from the Tobacco Industry Research Com¬ 
mittee. 
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Table I. 

Sex and Age: Distribution 

in 360 Gases of Lung 

Cancer 


| NUMBER | 

PER CENT | 

AVERAGE AGE 

Male 

313 

87 

59;4! 

Femalte 

47, 

13: 

56:2 

Total 

360' 

100: 

5819: 



Table III. Occupations: in 3GO: Cases of Lung Cancer* 


OCCUPATION 

NUMBER: 

PER CENT 

White collar worker 

82' 

22:S 

Housewife: 

37. 

10i3: 

Not. known 

34 

9;4i 

Hazardous dust exposure 

29' 

8:1 

Truekdrivers and mechanics 

26' 

7.2 

Laborers 

18 

5i0 

Carpenters 

17 

4.7 

* Farmers. 

15 

4.2 

Machinists 

14 

3.9 

! Painters 

12 

3.3 

Railroadl yard and engine workers 

9 

2.5 

Restaurant workers 

8 

2.2 

Tailors 

8 

2.2 

Janitors 

6 

1.7 

Plbmbers 

5 

1.4 

Prossers 

5 

1.4 

Garbage collectors 

4 

1.1 

Bartenders 

3: 

0.8 

Barbers 

31 

0.8 

Gardeners 

3 

0.8 

Laundry workers 

3 

0.8 

Por tiers 

3: 

0.8 

Stationary engineers 

3' 

0.8 

Basket weavers 

2 

0.6 

Firemen 

2 

0.6 

Grocers 

2 

0.6 

Policemen 

2 

0.6 

Printers 

2 

0.6 

Miscellaneous (1 each): 

5 

0.3 


•Total figure reflects multiple occupations. 


4 


c 


t 

Source: https^wwwJndustrydocuments.ucsf.edu^pQS/^^lJQ^^ r 
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Table III. Smoking Habits in 300 1 Cases, of Lung Cancer 



WOMEN j 

MEN, | 

TOTAL 

NO. 

I 1 

NO. I 9i j 

1 xo;. 1 

% 

No information' 

18 

3S 

129 41 

147 

41 

Nonsmokers 

18 

38 

7 2 

25 

7 

Group: A smokers* 

6 

li3 

92 30: 

98 

27, 

Group B smokers f 

5 

HI 

85 27 

90 

25 

Total 

47. 

100 

3113 100: 

360 

100' 





TOTAL 

FOR 


MEN 

EXPOSED 

MEN EXPOSED: TO 

SMALLER 

GROUP 


TO 

DUST* 

combustion fumes 

PAST 4 

YEARS$ 


NO. 

1 * 

NO. | (fc 

NO. | 

% 

No information 

9 

3 L 

6' 23 

39 

24 

Nonsmokers 

0 

— 

0 — 

12 

7 

Group A smokers. 

7' 

24 

4 15 

50 

35 

Group B: smokers 

13 

45 

16. 62 

55 

34 

Total 

29 

100: 

26: 100 

162 

100 

•Smokers: of Itess than 1 package per day. 




tSmokers:of 1 package or more per; day. for 20 plus: years. 



t : For example, dusts with, a potential for producing pneumoconiosis.. 


IReflects better recorded; information in more recent years. 



Table IV. Occurrence 

of Symptoms, in 360 1 Cases of Lung Cancer 


FIRST SYMPTOM' 

1 

LATER SYMPTOMS 


1' 

NO. | 

% 1 


1 NO:. | 

% 

11 Cough 

194 

54i 

1. Sputum 

214 

60: 

2. Chest pain 

38 

11 

2. Chest, pain - 

151 

42 

3. Weight Ibss 

30 

S 

3. Hemoptysis 

130 

36 

4. Dyspnea 

20: 

6 

41 Dyspnea 

109 

30 

5. No svmptoms 

19 

5 

5. Weight loss 

89 

25 • 

6. Fatigue: 

17 

5 

6. Cough 

So 

23 

7 1 . Bcme pain. 

12 

3 

7. Wheeze 

37, 

10: 

8. Pleuritic, pain' 

7 

0 

8. Pleuritic pain 

27, 

8 

9. Nerve disorder 


0 

9. Hoarseness: 

23 

6 

10. Hemoptysis 

5 

1 

10. Nerve disorder 

21 

6 

111 Hoarseness 

4 

1 




12. Mass ih neck 

3 

1 




13. Misc: (:1 each) 

4 

1 





Table V. Diagnostic Procedures in 360 1 Cases, of Carcinoma of the Lung 


PROCEDURE: 

NUMBER 

j PER CENT OF 

PROCEDURES 

j 

PER CENT OF 

SERIES: 

Bronchoscopy, 

Total examinations 

230 

100 


64 

Abnormal a p p e a r a n e e 

191 

83 


53 

Positive biopsy 

99 

43 


28 

Negative, biopsy 

39 

17 


111 

Sea! cm 0 Biopsy 

Total examinations 

70 

100 


19 

Positive biopsy 

46, 

66 


13 

Negative biopsy 

24 

34 


7. 

Papanicolaou Smear 

Total examinations 

S4 

100 


23 

Positive 

63 

75 


U7 

Negative 

21 

25 


6 

Thoracotomy 

Total operations 

150 

100 


42 

Pneumonectomy 

60 

40 


17 

Lobectomy 

18 

12 


5 

Non resectable: 

72 

48 


20 


Source:^ttps://vw\ftvHndustrydocuments.ucsf.ed^ 
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Table YI. Cell TVpe in 360' Cases of Carcinoma of the Lung 


CELL, TYPE | 

MEN 

j WOMENI | 

I TOTAL 

1 PER: CENT 

Epidermoid 

137, 

9 

146 

40 

Undifferentiiated' 

epidermoid 

127 

16 

143 

40 

Adenocarcinoma 

16 

17 

33 

9 

Oat cell 

17 

0 

H7 

5 

Not classified 

6 ' 

3 

9 

3 

No section (gross 

appearance; cytology.)' 

10 

2 

12 

3 


Table VII is a clinical analysis of 10 patients surviving; 5 years or more, 
an incidence of 2.8 per cent of file total group and 3:.l per'cent of the cases seen 
during the 15-year period in which these survivors: were: diagnosed. 

Table VIII indicates: tihe average interval from, the first symptom to-clinical 
diagnosis, to pathologic: diagnosis, and tio; death unvarying numbers, of patients. 

Of major concern in this study is the information' tabulated in Tables IX 
andi X. These indicate the average interval elapsing between the earliest radio- 
graphic evidence of the individual's cancer and the: clinical diagnosis. (Tiiblo 
IX) and the pathologic diagnosis: (Tahlo ! X):. In each case, this, is averaged' 
for four categories: (1); all cases; (2) excluding patients in which the interval 
between the:earliest radiographic evidence and diagnosis was zero; 03) excluding 
patients ini which this interval was less: than 3 months; and (4) excluding all 
cases in which this: interval was less: than 6 months. Because of the: nature of 
the shadows-seen in x-ray studies at the time of diagnosis, it is. highly probable 
that some abnormality would have been present if films; had been taken at any 
point during the 6 months or year prior to: diagnosis. Therefore; the more 
significant is the last group. Bigler and his group have been interested! in the 
duration of pulmonary cancer for some: time and! have brought out this point. 3, 4 

Radiographic Findings .—As previously stated; the majpx interest in this 
project has: centered around! a study of the early radiographic evidences, of 
carcinoma of the: lung. In reviewing all earlier films, changes: have been sought 
which could! be correlated, with the eventual, more gross evidence, of the neo. 
plasm. The types of change seen and their frequency are: recorded in Table XL 

1. Obstructive pneumonitis: One of the■ commonest morphologic: manifesto 
tions of lung cancer, found in 36 per cent of this series, is the encirclement of. 
or growth into, a bronchus.by the neoplasm., This produces a partial obstruction 
and consequent poor dlrainage distially. Badiogiiaphically, the tumor itself may 
not be seen while the secondary changes: of obstructive- pneumonitis 1 are quite 
common. The term implies a subacute or chronic infiltration with, additional 
evidence' of. decreased! lumr vobune lbeally. An illustination of this, is given 
ini Figs. 1-4. The inflammatory process is indicated by the: heavy linear infiltra¬ 
tion at. the left base and tihe-partial! atelectasis by the elevated! diaphragm. 

2. Parenchymal mass.: Twenty-two: per cent of the cases had radiographs 
revealing the direct shadow produced by the more 1 peripherally situated tumor. 
Illustrations of this; are found in Fig. 5, representing: a slowly growing lesion, 
and in Figs. 6-9' representing a rapidly progressive neoplasm. It will be noted 



c 


t 


Source: https://wwwjndustrydocuments.ucsf.edu/dpcs/iTfnpiGiQpO:; ; ■ 
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Tami.e VI r. Clinical Analysis of 3 0 Casks of Luno Cancer Surviving 5 or More Years 

After Operation 


CASE 

SEX 

INTERVAL FIRST 

SYMPTOM TO 

DIAGNOSIS 
f MO.) 

INTERVAL FIRST 

X RAY CHANGE 

TO DIAGNOSIS 

OPERATION 

cell type 

CLINICAL STATUS 

13. C. 

F 

1 

1 week 

Fni'ii niuncrt.omy, 

RU, Oct. It) IT 

KphTermonl 

Moderately decreased 
pulmonary function 

ir.o. 

M 

:3 

5 months 

Pneumonectomy, 

Kf., Dec.. 19B0 

Epidermoid 

Pulmonary status good 

J.C. 

M 

4 

2 months 

1 ‘neumoneetoinv, 

Lt., Dee. RM8 

Epidermoid 

Died 6 years postop. of 
unrelated disease 

K IT 

M 


2 months 

Pneumonectomy, 

K(., Oet. 1051 

Epidermoid 

Well 

C, (1. 

M 

5 

4 months 

Pneumonectomy, 

RU, Sept. J9B2 

Epidermoid 

Well with .slightly decreased 
pulmonary function 

L. K, 

F 

No symptoms 

31 mouths 

Lobectomy, 

Rt., Nov. 19B0 

Adenocarcinoma 

Well; see Fig. 5 

. 1 . l. 

M 

9 

1 month 

Pneumonectomy, 

Lt., Jan. 1943 

Epidermoid 

Moderately decreased 
pulmonary function 

P. L. 

M 

o 

None 

Pneumonectoinv, 

Lt., Feb. 1950 

Kpidermoid 

Psychotic; no evidence 
of recurrence 

A. T. 

M 

1C 

None 

Pneumonectomy, 

Rt., Apr. 1951 

Epidermoid 

Died B \-2 years yiostop. of 
unrelated disease 

S.W. 

M 

5 

None 

Pneumonectomy, 

Lt., June 1952 

Epidermoid 

Died 5 years postop. with 
probable metastases 


ro 

o 

ct 


9STPt’SC00T 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Table: VIII. Average Interval Between First Clinical Symptom: and Clinical 
Diagnosis, Pathologic Diagnosis, and Death in 359* Cases of Lung; Cancer 


■■ 

NO. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

EXTREMES 

OF INTERVAL 

Interval between first 
symptom and clinical 
diagnosis 

359: 

6 ;S 

0 to 60 mo. 

Interval between first 
symptom andi patho¬ 
logic diagnosis 

359: 

7i.S: 

0 to 60 mo. 

Interval between first 
symptom and death 

305 

13;S 

2 wk. to 104 mo. 


*One case had no recorded clinical history. 



Table IX. Average Interval Between the Earliest Radiographic Evidence of Lung 
Canoer and the Clinical Diagnosis in 350* Cases 



NO-. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

All cases 

Excluding 153 oases in which: 
earliest evidence coincides with 

350: 

4.0: 

the clinical diagnosis 

Excluding. 238 : cases in which: 
the earliest: evidence: was less, 
than 3 months from: clinical 

197 (56:^) 

7.1 

diagnosis 

Excluding 276' cases, in which: 
the earliest evidence was less 
than 6 months fromi clinical 

112 (.32 yp) 

11 .S: 

diagnosis 

74 (21 9-Y 

15.9: 


•Ten. cases: of series, had no available: x-ray. studies for review:. 


Table X. Average Interval Between the: Earliest 1 Radiographic Evidence of Lung: 
Cancer, and: the. Pathologic Diagnosis in 350^ Cases 


. 

NO. OF 

PATIENTS 

AVERAGE 

INTERVAL 

(MO.) 

All cases 

Excluding SI cases in which 
the earliest evidence coincides 

350: 

5j1 

with pathologic diagnosis 
Excluding; 215' cases in which, 
the earliest, evidence: was less, 
than 3: months from: the patho¬ 

269: (77 <%,) 

6 il 

logic. diagnosis 

Excluding 23S. cases in which, 
the. earliest evidence- was loss 
than 6: months firom. the patho¬ 

135: (:39 

12 ° 

logic. diagnosis 

92 (;2(V c ' c Y 

16il 


•Ten casts, of the series: had no available: radiographs; fur review. 



< 


tiliat, of tihe tom parenchymal lesions ai centimeter or smaller in size,, none was 
associated with any other radiographic change. However, half of those over a 
centimeter in size were: associated witln other abnormalities.such as hilar enlarge¬ 
ment, mediastinal! nodes or pleural effusion, an indication of extension of disease. 
This is a strong argument for early excision of any questionable peripheral! 
lesion. ‘ 


Source: https://www.industrydocuments.ucsf.ed^ 
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3. Hilar nodule': In 20 per cent of this series, a subtle increase in size of 
tile hilar shadow was found, frequently best, observed by comparison with a 
previous normal x-ray stud}’. In the majority of instances this change repre¬ 
sented the direct evidence of the: neoplasm (Figs; 10' and 11) . 

4, Hilar mass: Almost equal in frequency of presenting radiographic shad¬ 
ows was the much more obvious massive enlargement of the hilar shadow,, a 
change making diagnosis much easier and prognosis: correspondingly poor., 




Table XIi. Types of Early Radiographic Abnormalities Found in 350* Cases 

Proved to Be Lung Cancer 


RADIOGRAPHIC 

FINDING 

TOTAL ; 

FOUND 

ALONE 

With 1 other r 

1 ABNORMALITY ' 

WITH 2 OTHER 
ABNORMALITIES 

NO. j c / 0 

| no; 

I ev i 

NO- | 

1 

NO. 

1 % 

Obstructive pneumonitis, 

129 : 

36 .S 

60: 

re . 7 

56 

15.5 

13 

3.6: 

Parendivinal mass 

71 

2114 

45' 

12.5 

24 

6;7 

8 

2.2 

Over I cm: in size 

67 

18.6 

35' 

9.7 

24 

6.7 

8 

2.2 

1 cm. or less in size 

10 

2.8 

10 

2.8 

0 


0 


Hilar; nodularity 

72 

20.0 

17 

417. 

47 

13.1 

8 

2.2 

Hilan mass 

69 

19 ; 4 

35 

9.7, 

25 

6,9 

9 

2.5 

Atelectasis 

53 

14.8 

27 

7.5 

26 

7.2 

0 


Mediastinal nodes or 









mass 

32 

8 ;9 

6 

1.7 

19 

5.3 

9 

2.5 

Pleural effusion 

• 30 

8.3 

4 i 

1.1 

20 

5.6 

7 

1.9 

Parenchymal fibrous in- 









filtrato 

11 

3;1 

9 

2.5 

2 

o ;6 

0 


Periliilar infiltrate 

10 

2 . 8 : 

8 

2.2 

o 

0 J 6 

0 


Parenchymal mass; with 









breakdown 

S': 

2.2 

6 

li .7 

2 

0:6 

0 


Obstructive emphysema 

7 

1 l 9 

1 

0.3 

6 

1.7 

0 


Lung infectiom with ac¬ 









cess; 

5 

1.4 

3 

O.S 

2 

0.6; 

0 


Diffuse parenchymal 









tumor 

o 

0.6 

1 

0.3 

1 

0.3 

0 



♦Ten cases of total series had no available; radiographs for review. 


5. Atelectasis: Atelectasis was found in 15 per cent of the patients. Since , _ V 

all but one of these: have died, complete obstruction of a bronchus from a tumor jl; 

is considered by the authors as, a poor prognostic signi Figs., 12 and 13 illtis- ii' 

trate a patient presenting with left lbwer lobe atelectasis, which was thought ; jj : 

to be an aortic: aneurysm. j 

6. Parenchymal infiltrative density: An example of a carcinoma beginning ; 

as a vague fibrous,infiltration is shown in Figs, 14 and 15. This change is found 

with the same frequency as tile small parenchymal nodule but is more often! 
contused with old infectiom 

7. Miscellaneous: Less frequent presenting radiographic changes such as : '• 

fluid! emphysema, abscess, etc., are:listed in Table XII. j 


discussion 


An average: interval of almost 7i months between the first symptom andi the 
clinical! diagnosis emphasizes the continued need for improvement, in cancer 
education of the public and the: medical profession. 

Again, referring to: Tables IX and X, an interval between abnormal x-ray 
shadows and diagnosis of 4 months for all cases, or almost 16 months for a 


Source: https://www.industrydocu merits■ucsf.edu/docs/mnplOOOO 
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Fig. 6. Fig.. 7. 



Fig. 8. Fig. 9. 

Fiirs. 6.-9.—-A. H.. SMH Xoj 230290. A 53-year-old male worker in a tuberculosis: 
sanitarium; with negative yearly chest, roentgen''grams from li937 Ilis first symptom of 
hoarseness tit.i not: occur until 3 months after the film illustrated in Fig. 0.'. This was followed! 
as; tuberculosis without, bacturiologic proof. Ih contrast to the case: in Fig.. 5, note the: rapid 
growth of the lesion in tihe left upper' lung fleldl: also note: rapid enlargement of the liilar 
shadow and. mediastinal! extension: in 10 months (iFigs. 7, 8, and 9')l 


t 

Source: https://www.industrydocuments.ucsf.edu/docs/mhplOOOO 
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smaller, more: significant group, plays a prominent part im the delayed diag¬ 
nosis of pulmonary cancer. If we are: to improve the cure rate, all methods to 
shortem this interval! must he used, 

The data relating to the early radiographic: findings in cancer of the lung 
have emphasized that certain changes are highly significant, Hilar; : mediastinal 
and large parenchymal masses, as well as gross atelectasis, produce radio- 
graphic shadows strongly suggestive of carcinomai and are of serious prognostic 
import., Sbmewhat less obviously produced! by a cancer but to be: viewed with 
a high degree: of suspicion are obstructive pneumonitis, the small hilar nodule,, 
localized emphysema^ and thick-walled irregulhr abscesses. These carry a slightly 
less: grave outlook,, when diagnosed without delay. 



Fig; 1.4. . Fig-. 15* 


Figs. 114-1 d.— j. W.. SMM Xo, 295HG0. A. 5 8-year-old: male reporter adtnittedl in Mkrch, 
H9 d 2;. with fatigue. cough, and upper client pressure: Admission chest him; (Fig.. 15:): revealed 
a lar^e right apicall mass, and review of a film taken 2*4, years previously (Fig. 14!) showed 
a faint fibrous infiltrate in t-he- first, right anterior interspace. At thoracotomy, the lesiun 
was proved to be inoperable and biopsy revealed adenocarcinoma. Patlient died' 6: months-hater. 

Miucli has been writ tom recently about the: isolated parenchymal nodule 
which the: authors feel is malignant until proved 1 otherwise. 6 As indicated 
above (iTable- XI), the smaller the nodule,, the less apt it is tio have other 
associated radiographic changes and the better is its prognosis. It is felt that 
the small persiskdit inifiltiratiive: density shouhl be-viewed with' almost as: much 
suspicion; as the isolated nodule. lit: will most frequently be cont'usedi with a 
residual fibrous, change Iroim inflammatory disease- and the: distinction,, on pure 
radiographic, grounds,, is often, impossible with a single film. As; in the study of 
changes in the hilar region., the review of. current filims with any other previous 
films; is of great aid im evaluating the parenchymal nodule and infiltrative 
density. Even if there arc no: clues to the radiographic differentiation, the 
persistent parenchymal infiltrate: warrants close: follow-up and thorough clinical 
evaluation. The increase in number of resections now being done for these- 
lesions: should yield a better 5-year survival.. 


c 


< 


c 


Source: https://www.industrydocuments.ucsf.edu/docs/mhpl0060. 
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Xumben j: 

A definite factor in latie: diagnosis, of carcinoma of the lung is the abnormal! 
film which' is; read as normal! This will happen with even the most experienced! 
eye and will not be completely eliminated. However, all efforts can be construc¬ 
tively directed toward keeping this factor to a minimum. In the case of mass 
survey examinations, it is frequently not trained radiologists or chest specialists 
who interpret the filhis but other physicians* equally loath to miss a diagnosis 
but without the specialists’ experience. In such cases* and even in the estab¬ 
lished x-ray department!, the kleal would include: double reading of films* par¬ 
ticularly the normal films. 

A very minimal change 1 in the hilar shadow is frequently overlooked on' a 
single film where it would be more obvious when compared with a previous 
normal film. Consequently, when a patient is being studied for possible chest 
disease, every effort should! be made to gather all available past roentgenograms 
for combined study by the clinician and radiologist., In this regard, the destruc¬ 
tion of chest films should he discouraged. 

As indicated by Tabic IX, some 44 per cent, of the patients in this series 
had! no film taken prior to the time of diagnosis,; or none was available. Yet, ; 
tile changes present on admission films; were such that many patients would 
have had; positive radiographs if films had! boom taken diiring the preceding year., 
An increase im the frequency of films should, therefore, provide earlier case: 
findings* In order to increase the number of chest filhis taken, the general 
increase in mass surveys; ini people over 40: years of age must be supported and 
patients must be. encouraged! to obtain periodic x-ray studies, of tile-chest along 
with physical examinations* Where practical, the individual! should be en¬ 
couraged! to have routine x-ray studies done at the same: radiologic unit for 
better comparison follow-up. 

Confronted! with a suspicious: shadbw on a chest film and a consequent sus¬ 
picious lesiom in the thorax, it is mandatory that there: be' continuity of observa¬ 
tion and patient care. Increasing numbers: of patients suspected of a; cancer 
of the' lung, today are given the advantage of modern methods of diagnosis. 
Where the working diagnosis.of pulmonary cancer is;mado more promptly omfirst 
recognizing abnormal x-ray shadows,, these diagnostic methods, will be 1 employed 
earlier in the: course of the : disease.. It should be: empliasizedi that a high index 
of suspicion will necessarily make more diagnoses than there are cases, and one 
cannot presume: that all suspicious lesions will turn out to be cancer. How¬ 
ever, unless one presumes that they might, the: toll! of bronchogenic carcinoma 
will not be significantly reduced. 


scmmiaky 

This paper is ai snuljv of 3G0 : cases of proved bronchogenic, carcinoma with 
particular reference to the radiographic appearance of such lesions on any past 
radiographs before definitive diagnosis. Statistical information has been accu¬ 
mulated for general interest. 

The: average interval of time between early radiographic change and! diag¬ 
nosis; for all! patients was. 4 months.. In a selected! group (considered more 

t 
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significant) in which radiographs were available more than 6 months before 
diagnosis, this interval reached the alarming figpre of almost 16 months. 

The types of early radiographic: changes; are described. Methods of reduc¬ 
ing the time interval between radiographic change and diagnosis and, thus, 
improving the current low, cure ratio, are discussed., 

The authors wish to• express their appreciation to: Dr. Roger Terry, Department of 
Pathology,, for his contribution in reviewing 1 the: pathologic sections, and to Mr. William 
Comweil, : of tiho; Eastmarn Kodak; Company, for his help: in reproducing some of the radio¬ 
graphs* 
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5. Overholt, R:, and Bougas, J. A.; FiftwOne Cases of Lung Cancer With Five Year Sur¬ 

vival,, J. A. M. A. 161: 961-963, 1956. 

6. Davis, E. W., Peabody, ; J. W., and Katz, Si:: The Solitary Pulmonary Nodule: A Ten- 

Year Study Based on 215 Cases, J. Thoracic Surg: 32: 728-774, 1956., 


Source: https://www.industrydocuments.ucsf.edu/docs/mhplOOOO 
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$.?■';-■/%*." &■' v.?:,. • Application For Research Grant », . 1 . ,v, . - r 'v4^.f^: ' 

:T- /r.:Vv* v^yV.t f..,;- ,.•; -v v .1. . . ..'- ■> ■• '. , • i.:i: 

ft,- y■■ * Jlx.; £ v:\*y , ^ V ■ ^ vfn*#- . v . i . •' «.' 

■ .' v ‘ ' r - • ' ' P ‘ ■ (travel &?;£«&?.t geptejober 7, 1954 


V 



H 


1. Name of Invoshgafor:, Principal Inyestigator .Maurice H. Shulman, M.D. 

<■* ; M * >>" *, 1 f # J j- j 


Brenton R, Lutz, PhD. Professor of Biology 
2. Title:'iai ***3 A.v Associate Investigators ( , ,. t . _>. Chairman of the Department 


3. Institution 

& Address: 


1 A*.fc*u4ti Fulton » Ph ;°Sf rofessor of Biology 


Department of Biology, Graduate School P'",:; fJ ^ 

Boston University -755 Commonwealth Avenue iTSv-ft} 

Boston 15. Massachusetts ' i^-bp Vjftiliift} 


•JO 


4. Project or Subject! 


Boston 15, Massachusetts 

V A viJisA A . *.* ! ’•< v 


L>30tt ■?' 

c j : 

Direct observations on blood vessels during exposure to the 
?. A*4faa*l. z*m»ir&Tsnt ..constituents of cigarette and pipe smoke# 


s 


:V: 




4 Detailed,Plan of: Procedure (Use reverse side if additional space.is needed^ propose to use the membranous 


^ (raucous cheek pouch of the hamster for the direct observation of blood vessel activity 


in response _to cigarefiEi. smoke jtnd for. motion picture recording by a technique which 
iJtas R been developed.in, this- laboratory.during {the past fifteen, years*“ This preparation 
j&fca*; given significant, results ^investigations ; pa ^thxombui'formation, intravascular t 
^coagulation,, in vivn eff#ct<s of anticoagulants, vascular effects of corticosteroids, 
wirradiation .studies, the mechanism of petechial formation, ‘and the effect of the in- 
<jgredienta of certain skin preparations. This method allows documentation at* high 
magnification (1200 X) with kodachrome motion picutes taken through the microscope by 
; means of transillumination. We have developed methods for taking cheek pouch blood 
pressures, blood sugars, electrolyte levels, electrocardiograms and blood volumes. We 
have done these procedures routinely in other projects and correlated them with direct 
observations. 


The following are some * of the aspects we plan to investigates 


1. Topical application of the constituents of smoke (paper and tobacco) in the 
dilutions naturally found. 

2. Comparison of the results with the effects on the blood vessels when the same 
substances are respired. 

3. Intravenous administration and also perfusion of these substances in known 

amounts by a method which by-passes such organ# as the liver, lungs and kidneys. 
Since various substances entering the body parenterally are known to* be destroyed 
or altered by various internal organs, a direct perfusion technique which by-passes 
the liver, lungs and kidneys may be instructive, > * 

4. Effect of cigarette smoke on the nervous system and heart as shown by 

encephalography and electrocardiograms --- 

d. Possible vascular effects of tobacco smoke, such as changes in tendency for 

e ^ iw-~vi°£ * 1 ev ~ 


t 


: 


■-M 


1Q0354116S 


Number 5 continued 


6. The preceding studies can be carried out from early life to old age, : 
and the blood pressures followed* The life-span of the hamster is about jj - 
two years. 

7. Because of the short life span, the chronic effects can be determined.* 
Xn fact, procedures can be carried out aid recorded on the same animal ,' 
from early maturity to old age. 

Number 8 continued - v N:| : *j 


All technical personnel available. Research Associate to be selected from previous' 


doctoral trainees. Special consultants in Biochemistry and Physics are available, t ' 


Facilities available! 


Laboratories with services and basic equipment. Machine shop and electronic 


service. 

Motion picture camera, projector and dark room facilities 
Autotechnlcon for tissue work. 

Electrocardigraphic equipment. 

Animal rooms and cages i . 

Equipment for isotope work and dosimetry (permeability studies.) 
Electronic stimulator 




•• ’, i. ? 
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; ' tYf 
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Source: https 
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6 Budget Plan: 


mt-m f 


7\W t vv : s' Satan 


h ■ <?' H l 
\\ ; 


^ Salaries / and 8 e C urity f 2$) 

t -Expendable Supplies , v 






Permanent Equipment 
f fi Overhead ' 




(travel and coraraunicatiieAj 


7. Anticipated Duration of Work: r '* ' : 'o 'vaBM t c 


■lWj 


2 years (Second ye 8 **, $30,COO) 


. , . 3 ; 'e- : T iC« -% Lx',z f KMT*. csso? «tr? : 

8. Facilities and Staff Available: ' ' rj \ *Tm*,**+4 n .i.. CtfVt*Ail '.if .'VV-tmOfit 

Principal Investigator,,. Su ,, ; J - 5,000 , t f eH , g-ci Bioi 
2 Associate Investigators , 5,COO 

Research Associate , 5,000 

'•f' - ^ D/irA »i*4 n AAA 


?, f■■•■■***V • 


* esearch Assistat . * , 

•nf« '."StiTi __A__LI. m.-.L'.i.iri l »*' 


3,800 


'V- - / 1 • • ■ i . ..Photographic Technician , "*. 2,000 (itime) 

^ #8lStait ‘ ' i.200 <|ti«e) 


Animal care 1,000 

Consultant fees 2!COO 

/mV*" 1 •.? >. ’ * V »-•;**, 25*000, t.hi 


it F'r. r-*,'4 3 * hr**:-: 

>. Additional R, q ni,. m .n, i //r.LU' i//a- *«'. « rt *» W«> /. 

’ None 


, 10. Additional Information (Including relation of work to otter projects and other sources of supply)-. ' rfo T&fcy&ftVftSUS .., j 

Va»**. |A««h. tit' direct etaes-yatiea ei: i-btiVity' 

v % The propo*W research on tobscco : 'Wnitituen4i c i^obvlbiuUyV*i«W’'UoWiy vif,lch , 

. to our current projects (supported by the Public Health Service and the Atomic l?ar f UCft 
Energy* Gmnission) such as the production and prevention of thromboembolism, the^ *: aT 
effects of-ibnixlng radiatibns r on blood vessels,'the Vascular effects of adrenalectomy’’ 
and hypersteroidism, end the vascularization of tumors transplanted to the hamster 
cheek pCUch.^ CAir:; » 4n p:*y.n.*v.Mt, . S';* :n ; tU6w tuVjYK-c..•-*£>- «* 

nwmvXjcaxio:* \ i’JX; t), n-lnh fe-tAs ;.^ar itution ainc?! 1 ak*n fkxufft: 'lit «.-4 ly 
■a»S«s-<>f irans il luwiaa s i->iu tfe *•>•»& «evaicpn«v ir^i'ea.* for tekisi*j ctuMi. Slswjd 

• praatures, sufsir*, * lev-els, «1 •'stre4$rdi.^^rams rm& .W» 

thesr proanduros. routinely fit. *.tkar jf-rcjsrtt*. -n-a ccaprsiatwe y.® n-ith cite 

at jkcr.ro £ivA»« 


Ikf follcvdng «xs some t of the. aspects' t-te p:i*sn -to. investigate* 


1* ■ ^af.^l._a^f>iicsti«n of the-»cdnetituehts.ef S£Mfc.» (y«p »x andb 'ddfea.^cc-)' 

-5? i^vj ttt#-A , :;3t;Ka*l l 7- f Vv'nci* 

fr»-.3n*ri'a»n of thsp revolts «d** tft*. effect*' <*.* th* bleed veaSd-is a*;*« ♦!*? earn 
kfmwi.u*s are respite* • . i 

ji» 3:tiw34«-iistr*tia» ■»*><? also perftaton, of these sub series a- in Xts>ivr. ! 

r** mu } * DirVts/oHawj^ce H,;shulman, i»Vp, r . 

vxriouu eubsfntsring th«i ivVy p.*^T.^«"*Ily «»«&• L*l.«rh T3 be d»str»rjr«d f 
•;.r bv variaus cs ; caivs,. 3 direct perfusion teehrdt^de ! ^ich.l , y*-p.tsset ! 

•the ll'^r* lungs md. kiUPeye- «f«^f bei instructive* 

4. Effect of •sJjssjt-rtte ««rdtf on tV«e nervous nyutesj at»-J .heart ns shc^mi- by • i 

^coyhAU^aphy UHO *i!rxttzQWii£$v* nw s bffeiecibharQtolfcn- 

:% Pnasjoie, vascular stfectn of tdbft y-v, u> -•^tr^es in terr^ncy for 
•thron-hi© 1 ®v- 


85TTf7SCOOt 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE , NEW YORK 1,, N- Y. 

** Si* K 1 n >f) n f if, 

Application For Research Grant 





t * 


Date. 






V. 


November 2$t 


M 

s- icorr „ 

f:»a, > 



7. !»*<*; jrf '*vkJL ' .• 

1: Name of Investigator: r ' ty? 1 *!' YB<tiT$, ■ 

Dp. Arthur I. Siegel 

I f-*C*3.4fV V- * 1' ,: ‘ 

2- Title: ‘ ‘ • ' ’ , 

Director 


IfF.' 



f: 


v Hi. 


V.. 


.../• Vii^ jigg WildeAtve. a|w« rwsmaiJ&fi all 'Gfcfr- 

.• rsti^VA 'i> i- Wy ; HiH; •■?&.■■£ ’#&?% vtlA. ftltwv 1 uwav*.'?* 


. 1) 


4. Projecti or Subject: * # ‘ • ‘ * ^ ^ * • 

? for the proposed series of investigations Into the © ‘i ' 

effects of tobacco warVarioua sensory and motor processes is partially " 

summarized in the recent Tufts College Handbook of Human Engineering Data CO 
which states "although tobacco is frequently cited as a possible contributory^ ^ 
factor in numerous medical disorders of the sensory processes, the literature re . .- 

jg-graetically devoid of objective studies on the influence of tobacco alone 
on the sensory mechanisms of normal individuals. Research in this area is ^ 
greatly needed." (Emphasis ours) " • ' ' . f a 

f. • ’ vti , V^Vd* * H> tiff a V aGAVdtv J O? * 4 *** 

5: Detailed Plan of Procedure (Use reverse side if additional: space is needed): 


'A series of psychophysical experiments, using standard psychophysical^ 
methodology, into the effects of tobacco on various, sensory and. motor mechanisms 
cln .normal subjects: is proposed* < Jhe-initial.experimental work;vqiii^ /ocus on 
;those areas in which at present .little or no data are-available.^By concentrating 
f«ur efforts in these virgin areas, a. maximum pay-off, 

ttaswledge is foreseen.^- ^ s#*V*, 

Since nicotine is assumed to depress the action of the nervous structures 
the following avenues ©f investigation seem fruitful 1 


> 


1. 

22 

3. 

k. 


An Investigation into the effects of nicotine on the stimulus thresholds 
for pain, cold, warm, and pressure. 

An investigation into the effects of nicotine on the olfactory flt/inulua 
thresholds. 

An investigation into the effects of nicotine on the ocular motor response. 


An investigation into the effeetsof, nicotine on auditory thresholds 

ujrSvii^r y \ 1 v | U.l w v. . . . . * 


(Continued) 


ureseller v' -v: . » ; 4 : ; ,: . 

;. • •• ;,?.v " 

v .«• . •■. *■*'■ ■ '■■■■*' : VV’->•]!-’ ? v^;' '• t ■!. * . ?. 

:T' f "v r 

■ ■ . ' ■"* ? . it’/ 

of the IfwtiKi^cn- ; ; . 




>•* *, •: .. ., -M’.d^^ 

'Source: http6://www.industrydocumeh.ts.u:csf.bdu/does/mhpl60£)6;' '' .%•’ ■ ‘ | ' , v *. ? 








I 

5. An investigation into the effects of nicotine on weight juagoent. 

6* An investigation into the offsets of nicotine on motor response accuracy* j- 


So detailed procedural plan is included with the present application for 
research grant since (l) the standard methodology proposed is available in all r, 

psy cho lo gi cal psychophysical reference works, and (2) the methods have been used ■ 
over the years and seem to be universally accepted* investigator has taught »Xi 
these methods at both Rev York University Queens College and la competent 1 s 

to perform definitive experiments using these methods* 

It is not anticipated that all six of the above investigations can be 
undertaken simultaneously* She budget that follows is on one year’s work; 

during which two to three of the above experiments can be completed* Prior to 
the second year the completed research can be reviewed and a decision reached 
in regard to continuation of the project* 




Sc>u rc$: http j s://wwwjndu.strydocMrt^ 
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6 Budget Plan: 

V »■'■;■ i ■ t: 




TOBACCO INWJSTSti ^ Xv 

350 FIFTH AV£N^ aries 

' ^ *'■ * . Expendable Supplies 

Permanent Equipment 

• - V : ■ ■ v/’ ^roverhead^^li^ 

. Other 




Date. 


Tiofal 

Ifc mfe-tr 


$10,000,00 
200,00 
. 1*80,00 
1 , 000,00 
500,00 
$12,180.00 


7. Anticipated Duration of Work: 

.. Two years 

8. Facilities and Staff Available 

t *&* 

, ; &■. f ittXVftV- . ' . • 

Applied Psychological Services Me cm its permanent professional staff 
jsen possessing all the abilities needed to carry the above investigations through 
• 'froa experimental design to. final statistical treatment of data report of 
results in the professional literature. Appropriate space possessing all the 
recoils ites for controlled experimental vork vill be available after 1 January, 

■ 1955, ■ /v 

9. Additional Requirements:;^, .>">;■*. t ;. .f-v T. ft t;I'^ Z - * /, ■-:** *:*%'* ■y'tf 

‘ vt ywwitfy t tv ? 

’i>V ■ Sit:V^WsW; 

V:/*><:•.> ■ Yvi?**'?** V<» A<: : 



. - ■tMKsVXt ' WKSf. i: • ' 

10. Additional’Information (Including relation of work to other projects and other sources of supply); 

Vixt&t* (Uir« tavars* wtJ* spnce is no-adho); ■■ v " -v 

u . : v;..- •.; ' :. : v •.•■•■• :/V..;■:■>.■■ ^ . • . 

? Thepropo«*d investigator* is ; invoiv<Sd"'~&ith ? frojects •' involving . : 

• - the" jto^iolegieal* and psychological effects of vAridua hevly developed pharnh-'^'’ 
c«uti«a preperatienei rin addition he has published in the professional ^ 

1 theoreticdl and experimental literature in the areas* oi“ sensory tec evol v e ritt ctt ; '- ? ^ :! f 
and discriadnatioui^^ Three ^^of these artlolee aro. appended in order that a better 
apjraisal of his vork’can be nade. 

. ; eiKdevnicstdiSe in Wie%A'«>i to fa&Tm* .'th ** 1 twUrit. yf 

1* 'iVy Sn^ttsa^.tlon into the M* -on. th*'^ at;tvar«4% 

; ; *' iv-hj* c-Al.'i, prcacstitre, .;...., 

iAfco tJwi ajff-seta ' aa .tilw. eUV-^r- 

.1 .;/ .' : •;K • ^'fShctft' of aioktik^ ^ tb* c-r-v’^v 

1 K A'.t itrstrfidgati&o liitan ^ .^ i ? na,u r?— - T n -V . -; : v - ^rr f -tr . ■ . ■ • . ; 

.... Director of Proiecf 




Business Officer of the Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE m 
150 EAST FORTY SECOND STREET NEW YORK 17, M.Y. 


Application For Research Grant 


Date : Deceaber 13 , 1957 


1 . Name of Investigator: Herbert SULVCtte, B. S., N. 3., Hi* D» 


2- Title:: Visiting Professor Pharmacology 

3. Institution Jfedic&l College of Virginia 

& Address: fiichmcnd 19# Virginia 


4. Project or Subject: Lagunologlcal :Davestigatioa of Tobacco and Tobacco Smoke 



5. Detailed Plan of Procedure (Use reverse side if additional space is needed); 

A survey of the literature (H. Silvette, P. S» Larsen & H. B. Haag, "law mo-, 
logical Aspects of Tobacco and Smoking/' American Journal of Medical Sciences 
234:561-539# 1957 # discloses that virtually no fundamental experimental work 
on anlaals baa been performed in connection with the lanunology of tobacco# 
That tobacco# or its extracts or smoke, nay elicit positive akin reactions 
la mm which are true antigen - antibody reactions has been unequivocally 
daaonstrated, vhich encourages belief in the probability that# under optimal 
conditions and in susceptible species, antibody responses to tobacco antigens 
aay also be elicited and studied in animal a« 


Ihe program for such an investigation will be essentially a classic study of 
the imam oology of any presumed antigenic substance. The first step will be 
to actively sensitise rabbits and guinea pigs to (l) tobacco, both green cod 
cured, of various strains; ( 2 ) tobacco extracts prepared in various ways; ( 3 ) 
tobacco smoke; and (h) extracts of tobacco smoke. Standard intravenous in¬ 
jection schedules will be used, and also subcutaneous end intraperitoneal In¬ 
jection of the several materials prepared with Freund's adjuvant# Xa the case 
of tobacco smoke, the attempt will be made to actively sensitise guinea pigs , :g 
through tobacco-smoke exposure, and also to shock passively sensitized guinea 
pigs by inhalation of tobacco smoke# From time to time, rabbit lssaune serum , 





'• .', j j >- • X A * ^ ,1 : ‘ l .[ \ - • i • ^ / % / r *.** 7 *T ■* /* ; • 'iX/fi . .» 

Sourre:-jfttps://W\^ 


ztra-scooT 







c-r-.n**- s?** wy*^-“? **r.v*'*T$y-ri Sr '??^' 


6 . Budget Plan. (***#* 7^) 


Salaries Social Security- 

Expendable Supplies 
Permanent Equipment 

0verh t4r»ml) 

Other 


Total 


M *m 

ISST 


w 

—300“ 


'167255 - 


7. Anticipated Duration of Work: TWO yS33*3 


8 . Facilities and Staff, Available: Aniaal quarter Slid C&giXXQ facilities, CeotrifUge, CCO* 

Stoat tesperature baths, Incubators, etc., needed for the type of vork pro* 
posed, The support of the pharaacology staff as needed. 


9. Additional Requirements. Itt the Salary iteB listed in (6) GTO budgeted $7500 for the 

principal investigator, $booo for a trained technician and $600 for a part 
tins animal msx* 


10. Additional Information (Including relation of work to other projects and other sources of supply): 

rt' 

She principal investigator has been interested in immcrpbarraeciogy for 
assy yaure, *ad la 1952-53 head of the Allergy Research laboratory, 
adversity of Virginia Medical School, further research in iiaamcphanaa- 
cology ma carried ©it during 1953*54 is the Departseat of Bmnaseology, 
University of Washington Medical School. Publications in the field of 
tsaswaology include t "Antigen system of acacia,” Fed. Proc, 12 1 1210, 1953 
(3* Silvetts and 0. Sviceford, Jr*) • M A protein precipitating polysac¬ 
charide from acacia," fed. Proc. 13:1329, 1954 (H. Silvette). "Obser¬ 
vations on acacia as an laaamlaing, sensitizing, anaphylactogeaic, end 
desensitising anUgen, * J. Allergy 26:509# 1955 ( 8 . Silvette, 0 . Svtncford.Jr. 
and Z.« Tull). 

Concerning supplies of tobacco materials for this project, it is hoped that 
many If not all of the various tobacco fractions that trlU be studied can 
be obtained from the Tobacco Industry. 


Signature--— H e rb e rt Sil vet te 

Director of Project 


Business 

Source: https://www.industrydocuments.ucsf. 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 

(Compare $63 Initiated 4/15/55. 

■f Application For Research Grant Completed.) 


Dafe: February 5, 1957 


1. Name of Investigator: David L. Simon, M«D>; Arnold IglflUBT ; M.D, and 

John R. Braunstein, M.D. 

2. Title: Instructor in Medicine and Fellow in Cardiovascular Research, Department of 

Internal Medicine, College of Medicine, University of Cincinnati 

3. institution Cincinnati General Hospital, Cardiac Laboratory, B-4 

& Address: Cincinnati 29, Ohio 


4. Project or Subject: The Effects of Pipe Smoking and Cigar EmnfHng on the Cardiovascular 

System of Man, 

This is a continuation of our interest in the field of tobacco and the 
cardiovascular system* The first paper was entitled "The Immedi ate Effect of 
Cigarettes on the Circulation of Healthy and Habitual Male Smokers" which 
appeared in the American Hrt* J* W1I85, 1954, 


ft s 1 i 




: - ' Our most recent work was done under grant #3619 of the Tobacco Industry 
- Research Committee and will be published soon in the Journal of the American 
Medical Association.*' A complete report of this work has been submitted to 
Robert C. Hockett, Associate Scientific Director. 

*Will appear in Feb. 2, 1957 
issue of J.A.K.A. 

5* Detailed Plan of Procedure 1 

Male subjects of various ages both normal and with heart disease will be 
studied on 3 consecutive days in the following manner! they will be placed in 
the post-absorption state in a constant temperature room at the Kettering Laboratory, 
University of Cincinnati and after a period of equilibrium in a room of controlled 
humidity, dew point and temperature will be given either placebo consisting of a 
pipeful of special tobacco with most of its nicotine rescved or their regular pipe 
tobacco and after an average pipe smoking period the following observations will be 
nadet observations will be made automatically at short intervals of «»vin tempera¬ 
ture, of toes and fingers and forehead. Blood pressures and pulse rates will als o 
be recorded at short intervals. When maxi maim changes have occurred and the record 
becomes normal or near normal the patient will be asked to return the next day for 
the same procedure except with the opposite form of tobacco (that is, if he «n r r>k ea 
regular tobacco in his pipe the first day he will be given low nicotine tobacco 
the 2nd day and vice versa). In addition, the same observations will be made on 
male subjects with cigars and on 1 day the cigar will be smoked through a silica-gel 
filter, and on the other day the subject's brand cigar will be empfrad without a 
filter. 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOQOO 
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5. Deitailed Plan of Procedure (continued) 

The third day each subject will be taken to the ballistocardiographio 
laboratory located in the Cincinnati General Hospital and part of the Cardiac 
laboratory of the Department of Internal Medicine, University of Cincinnati* 

The ballistocardiograms will be recorded at short intervals! a resting period, 
a Bracking period, and a post-smoking period* During a short time the patient 
will smoke either his regular pipe tobacco in his pipe or will smoke his regular 
cigar. 


When enough patients have been studied to make statistical analysis 
valid the data, as in our other paper, will be submitted to statistical analysis. 

The proposed study in essence will be carried out essentially as our 
former studies were above except that we will be studying pipe smoking and cigar 
smoking. 





Source: httpsfy/wwwJndustrydpc^ 
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7. Anticipated Duration of Work: g BOnthS to & year 


6 . Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead (5*) 
Other 


2 , 500.00 

300.00 

lfrO.OO 
Total 2.940.00 


8. Facilities and Staff Available: The facilities of the Cardiac Laboratory, Department of 

Internal Medicine, University of Cincinnati, and the facilities of the Kettering 
Laboratory of Applied Physiology, University of Cincinnati. The immediate staff 
vould consist of myself, Dr. Arnold Iglauer, Mrs. Beatrice Doherty of the 
Kettering Laboratory, Dr. Raymond Susltind of the Kettering Laboratory, Dir. John 
Braunstein of the Cardiac Laboratory, Mr. Robert Schvemberger, technician of the 
Ballistocardiographic Laboratory, and Miss Norma Grimm and Mrs, Betty Boyd, 
secretaries of the Cardiac Laboratory* 


9. Additional Requirements: JfoQQ 


10. Additional Information (Including relation of work to other projects and other sources of supply): 

This is a continuation of our studies and our interest in tobacco. We 
are helped by grants from the National Heart Institute of the United States 
Public Health Service, and donations from local industries and local Individuals. 


Signature- David L. S llBOtt 

Director of Project 


- Robe r t - Ho e f er- 

Business Officer of the Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 


1003541177 




'a "1 '* r ' " *’ N'.,v- y. - *• ' ' j ■ .•''■■■ v .. . -. ■ • ." h . ••'.'.•* . • '••• ~ ; r* ^ 
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350 FIFTH AVENUE NEW YORK UN- .YfHftS .. . 

5alerK)s | Cjt tt%**Jr ^: ■■ **-■ r 

• ,.v>; ?: t Expendable Supplies : ^ :.■' J ’/ : '-«• ;,■ f :;" 

Application.For, Research ; Grant ’ , . *.„wJV: 




:v.^ v.' 


. 1 /■». §•" ■ , . " _ ' 4>» . . ‘ t\ 


Ov*rhiad 

Oftw 




Dale, February 


■‘.A. >**j*-* : . 

, r -'-'v # 


-V $ 


V Hanie,.oUa v ?i h 9 a . r ^ : ^Davl<i L. Simon,"' M.D.,' Arnold Iglauer, M.D*, and John Braunstein, M.D. 
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Much attention has been devoted to the effects of smoking cigarettes 
on the circulation but relatively little information is available on the 
circulatory action' of pipe and cigar smoking. Such information seems im¬ 
portant because of large amounts of tobacco consumed in the United States 
in these forms. In 1955, it was estimated there were 8.8 million pipe 
smokers, and the current annual consumption of pipe tobacco nearly 75 mil¬ 
lion pounds. (1,2:)' In 1955, there were 10.6 million cigar smokers who 
consumed close to 6.75 billion cigars. (1,2) In a recent report of mor¬ 
tality experience of nearly 200,000 United States Government Life Insur¬ 
ance policy holders, although an increased death rate was noted in heavy 
cigarette smokers, the rate in regular cigar and/or pipe smokers was not 
appreciably higher than that of non-smokers. There was no indication that 
regular cigar and pipe smokers experience a higher death rate from' cardio¬ 
vascular disease than non-smokers, and the death rate from lung cancer in 
cigar and pipe smokers is only slightly higher than in non-smokers. (3) 
Similar findings were reported in an earlier study sponsored by the American 
Cancer Society. (4) Therefore, it seemed worthwhile to gather data on the 
circulatory changes caused by smoking regular and low nicotine cigars and 
pipe tobacco and to compare the results with our own previous studies on 
cigarette smoking and chewing tobacco, (5,6) as well as with other studies. 


Method of Study 


: \\ i 
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The subjects in this study were 25 habitual male smokers. Fifteen 
subjects smoked cigars and ten smoked pipes; their ages ranged between 21 
and 69 years. Studies were carried out in the basal post-absorptive state 
on each subject on three separate days. On one day low nicotine tobacco 
was smoked in a constant temperature room, and on 1 another day regular to¬ 
bacco' was smoked. On a third day the effect of high nicotine tobacco on 
the ballistocardiogram was determined; the order of studies was variable. 
Skin temperatures were measured in the constant temperature room at 78 
Degrees F. (25.6 C.) and 40$ relative humidity from copper-constantan 
thermocouples attached to the forehead and the volar surfaces of the fin¬ 
gers and toes, employing a Brown constant recording potentiometer. Changes 
of 0.5 degrees C • were considered significant. Blood pressures and pulses 
were obtained by the usual clinical method. The Ballisocardiograms were 
recorded with our high frequency table type research instrument. (7) The 
subjects were supine and unclothed and rested for at least 45 minutes prior 
to smoking. The period of smoking was 20 minutes. The c omme rcial cigars 
were Garcia y Vega Roosevelts, reported to contain 1.82$ nicotine (moisture 
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free basis). (8) The low-nicotine cigars were Sano, containing, according 
to the manufacturer 0.88$ nicotine. The pipe tobacco used was ^i-f* and 
Half, containing 2 .1% nicotine (moisture free basis). (8) Sano pipe to¬ 
bacco containing 0 . 72 $ nicotine was used for the low nicotine studies. 

The low nicotine cigars weighed 6.6 grains, the regular cigars weighed 
6 . 5 . A pipeful of tobacco weighs approximately 2. 0 1 grains. For comparison, 
a standard cigarette contains 1 gm of tobacco and approximately 20 mg ( 2 $) 
nicotine. ( 9 ) 


Results 


Ballistocardiogram 


Cigars ; Studies were made with commercial cigars in 12 subjects. In 9 
subjects, ballistocardiograms were normal before smoking. Three of these 
rema i ned normal throughout the smoking period and after smoking,. Three 
showed increased respiratory variation. Three, however, showed greater 
changes from normal, either in the form of the early M or the late down- 
stroke patterns. 

The records of the other 3 subjects were abnormal before smoking. In 
two of these, the abnormality increased during and after smoking, and in' 
one it improved. The maximum changes occurred within 10 to 20 minutes of 
the start of smoking and persisted for 20 to 30 minutes or longer. 

In summary, 3 of the 12 subjects showed no change in the ballistocar¬ 
diogram after smoking, 3 showed only borderline changes, and in 5 abnor¬ 
mality appeared or increased after smoking. One patient’s ballistocardio¬ 
gram improved with smoking. 
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Pipes : Ten subjects were studied while smoking, commercial tobacco. The 
ballistocardiograms of 8 were normal before smoking. Three of these re¬ 
mained normal throughout; three showed only minor changes, consisting either 
of minor respirator"/ variation or changes in the amplitude of the complexes. 
Two showed rather marked abnormality after smoking, with' development of a 
definite early M pattern'. 


In 2 subjects who smoked pipes, the records were abnormal before smok¬ 
ing. In' one of these, the record showed only minimal changes during smok¬ 
ing but in the other the abnormalities became much more marked. The changes 
occurred in from 10 tO' 20 minutes and persisted for 20 or 30 minutes or 
longer. 

In summary, the ballistocardiograms of 3 pipe smokers remained unchanged 
during smoking, 4 showed only borderline changes and in 3 abnormalities ap¬ 
peared or increased during the test. ... - . / ■ 
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Pulse Rate 


Pulses were measured in 15 subjects who smoked both high and low nico¬ 
tine content cigars. In all of the subjects smoking commercial cigars, the 
pulse rate increased; the range of increase was 1 to 12 beats per minute, 
with an average increase of 6.4 beats per minute. During the smoking of 
the low nicotine .cigars, the pulse rate increased in 14 subjects, the range 
being from 1 to 15 beats more per minute. The average increase in these 
subjects was 5*9 heats per minute. In one subject, the pulse rate de¬ 
creased slightly while smoking a low nicotine cigar. 

Pipes : Ten subjects smoked regular and low nicotine tobacco in pipes. Dur 
ing the smoking of the commercial tobacco, 9 subjects showed an' increase in 
pulse rate, ranging from 3 to 20 beats per minute, with an average increase 
of J.6 per minute. In one subject the rate decreased 4 beats per minute. 
While smoking low nicotine tobacco, the pulse rate increased in 7 subjects 
with a range of two to twelve beats per minute. Average increase was J.O 
beats per minute. In two subjects, the heart rate decreased 4 and l'D-beats 
per minute while smoking low nicotine tobacco and in one the rate remained 
unchanged. Maximal changes in the pulse rate occurred from 2 to 30 minutes 
after the start of smoking. ~ ■ *. 


Blood Pressures 

Cigars : Fifteen subjects smoked regular and low nicotine cigars. All sub¬ 
jects showed an increase in both systolic and diastolic blood pressure with 
smoking regular cigars. The systolic blood pressure increased an average 
of 7.3 mm. Hg., range 2 to 12 mm., and the diastolic blood pressure in¬ 
creased an average of 8.9 mm. Hg., range 2 to 16 mm. 

During the smoking of low nicotine cigars, systolic blood pressure in¬ 
creased in 11 subjects, the average increase being 6.5 mm. Hg., range 1-15 
mm. In 3 there was no change in systolic blood pressure, and in one the 
systolic blood pressure decreased. Diastolic blood pressure increased in 
all subjects with an average increase of 6.3 mm. Hg., range 2 to 16 mm. 


Pipes: Blood pressures were measured in 10 subjects while smoking commer¬ 
cial and low nicotine tobacco in pipes. During the smoking of high nico¬ 
tine tobacco. the systolic and diastolic blood pressure increased in all 
subjects. The average increase was 9 mm. systolic and 8 mm. diastolic with 
a range of 1 to 18 mm. Hg. increase. During the smoking of low nicotine 
tobacco in pipes, systolic blood pressure increased in 5 subjects, de¬ 
creased in 2 and remained unchanged in 3« Diastolic blood pressure in¬ 
creased in 7 of these patients and decreased in 3* 


Skin Temperatures _ .. 

Cigars: Skin temperatures were measured in the fingers and toes of 15 sub¬ 
jects who smoked commercial cigars. The average initial temperature of 
the fingers was 32*3 degress Centigrade. Skin temperatures fell in 12 of 
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the subjects, remained unchanged in one and increased slightly in 2. These 
changes are presented graphically in figure 1. Eleven subjects were stud¬ 
ied with low nicotine cigars. The initial fingertip temperatures averaged 
32.5 degrees Centigrade. In 9 subjects, the skin temperatures decreased, 
and in 2 subjects, changes were equivocal. (Figure 1.) In both groups of 
observations, the toe temperatures did not seem to show any consistent pat¬ 
tern of change. 


Pipes : Skin temperature observations were made on 10 subjects while smok¬ 
ing commercial tobacco in pipes. The average initial temperature of the 
fingers was 33*2 degress Centigrade. Finger temperatures decreased in 9' 
of the subjects and in one subject, changes were equivocal. (Figure 2.) 

Nine subjects were studied with low nicotine tobacco. The average initial 
finger temperature was 33*9 degrees Centigrade. Finger temperatures de¬ 
creased in 8 of the subjects, and in one subject, changes were equivocal. 

No consistent pattern of changes was noted in the feet. Maximal changes in 
skin temperatures occurred from nine to fifty minutes after the start of 
smoking. 

Discussion . 

In our own studies (5) and those of Henderson (10) of the ballistocar¬ 
diograms during smoking cigarettes, no changes were observed in healthy 
young, males. Other observers have found changes in a small proportion of 
healthy and abnormal subjects while smoking cigarettes (ll, 12). In con¬ 
trast, we found deterioration of the ballistocardiogram in twenty-three of 
twenty-four subjects who chewed tobacco (6). Abnormalities of the ballis¬ 
tocardiogram occurred in five of twelve subjects after smoking cigars and 
in three out of 10 subjects after smoking pipes. Thus, the incidence of • 
ballistocardiograph change with pipe and cigar smoking was higher than that 
observed with cigarette smoking, but lower than that observed with chewing 
tobacco. 

Increases in pulse rate while smoking cigars were rather moderate in' 
comparison with those reported by Roth et al (13) after smoking two ciga¬ 
rettes and in comparison with our own findings with chewing tobacco. Little 
difference was found between the commercial and low nicotine cigars. The 
increases in pulse rate while smoking either regular or low nicotine tobacco 
in pipes were likewise rather small. No significant difference was noted 
between pipes and cigars. 

Although systolic and diastolic blood pressure increased in all sub¬ 
jects who' 6moked commercial cigars the changes were less than those gener¬ 
ally noted with smoking cigarettes and tobacco chewing. The blood pressure 
changes were less marked and less consistent with the smoking of low nicotine 
cigars. The pattern' of blood pressure change found while smoking pipe to¬ 
bacco was very similar, with less consistent changes again noted during the 
smoking of low nicotine tobacco. .1 V;!;--' 

. Skin temperature changes after smoking regular cigars and pipe tobacco 
were about equal, with slightly greater decrease during cigar smoking. If 
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our findings are compared with the reported studies of Roth (1*0' Englehardt 
and Stuttgen (15), and Mayer and Maddock (l 6 ) of skin temperature changes 
produced "by cigarette smoking, the patterns are similar, with slightly 
greater decreases in cigarette smokers. When the changes following cigar 
and pipe smoking in the present study are compared with our previous study 
of chewing tobacco, it is found that maximum changes were slightly greater 
following tobacco chewing. 

Previous studies are not in agreement as to the percentage of nicotine 
absorbed by smokers who do not inhale. The most frequently cited work, that 
of Baumberger (17) in 1923 indicates a high percentage of nicotine absorp¬ 
tion, even without inhaling (66-77%)• A more recent study by Greenburg and 
others ( 17 ) indicates that only a small percentage of nicotine content of 
smoke is retained in the body without inhaling. They found only 4 to 45% 
of the nicotine was retained in smokers who did not inhale, whereas 96 - 98 % 
was absorbed in subjects who inhaled. In our study, none of the subjects 
i nh aled while smoking cigars or pipes. Nevertheless, the pattern of changes 
observed was similar to that reported in 1 patients inhaling cigarette smoke. 










Thus, the present study indicates that failure to inhale does not pre- 
vent appearance of the usual circulatory effects of nicotine. Very few 
previous studies of pipe and cigar smoking were found. Maddock and Coller • 'sa 

( 19 ) in a few subjects found following pipe smoking that pulse, blood pres- ’Hin¬ 
sure and skin temperature changes were similar to cigarette smokers. Accord- 
ing to Scott ( 20) 1 nicotine levels in the blood were lower after cigar or pipe .. 
smoking than after cigarette smoking. 


It should be pointed out that the amount of nicotine available for ab¬ 
sorption varies with such factors as moisture content ( 17 , 18 ) combustion 
temperature ( 17 ), length of filtration, loss through and expectoration,, as 
well as the obvious factors of nicotine content of tobacco smoked and rate 
of smoking. 


Summary and Conclusions 

1 . Ballistocardiograms, blood pressure, pulse rates and skin temperatures 

were studied in volunteer cigar and pipe smokers during and after smoking. 


2. The usual effects of tobacco on the circulation were found (i.e. increase 
in pulse and blood pressure, drop in skin temperature), but were not as 
marked as usually found following cigarette_smoking or chewing, tobacco. 


3 . The incidence of changes in the Ballistocardiograms in this study was 
less than that found following chewing tobacco, but greater than that 
found following cigarette smoking. 


h* 

4. The circulatory effects of cigars and pipe smoking were approximately 2 
the same. g 
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5. Circulatory changes were^ somewhat less f ollowing low nicotine cigars end 
pipes when compared to standard: cigars andpipes. 
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The Effects of Pipe Smoking and Cigar Smoking on the 
Cardiovascular System of Man 


Much attention has been devoted to the effect of smoking cigarettes 
on the circulation but relatively little information is available on the cir¬ 
culatory action of pipe and cigar smoking. Such information seems, important 
because of the large amounts of tobacco consumed in the United States in 
these forms. In 1955, it was estimated there were 8.8 million pipe smokers; 
the current annual consumption of pipe tobacco is nearly 75 million pounds. 

In 1955, there were 10.6 million cigar smokers; in 1959 almost 6.75 billion 
cigars were smoked. It is interesting that in two recent reports of mortal¬ 
ity experience of nearly 400,000 men, although an increased death rate from 
carcinoma of the lung and heart disease was noted in heavy cigarette smokers, 
the death rate in regular cigar and/or pipe smokers was not appreciably 
higher than that of non-smokers- Therefore, it seemed worthwhile to gather 
data on the circulatory changes caused by smoking regular commercial and low 
nicotine cigars and pipe tobacco. 

Method of Study 

The subjects in this study were 25 habitual male smokers; their 
ages ranged between 21 and 69 years. Eight subjects were studied while sham 
sm o king unlit pipes or cigars under identical conditions. Studies were car¬ 
ried out in the basal post-absorptive state. Skin temperature changes were 
measured in each subject on different days while smoking regular commercial 
or low nicotine tobacco. On' a third day the effect on She ballistocardio¬ 
gram of smoking regular commercial tobacco was determined; the order of 
these studies was variable. Skin temperatures were measured in a constant 
temperature room at 78 ° F. ( 25.6 C») and 40$ relative humidity from copper- 
constantan thermocouples attached to the forehead and the volar surfaces of 
the fingers and toes. Blood pressure and pulse rates were obtained by the 
usual clinical method. The ballistocardiograms were recorded with a high 
frequency table type research instrument. The subjects were supine and un¬ 
clothed and rested for at least 45 minutes prior to smoking. The period of 
smoking was 20 minutes. The commercial cigars were Garcia y Vega Roosevelts , 
containing 1.82$ nicotine. The low nicotine cigars were Sano , containing 
0.88$ nicotine. The pipe tobacco used was Half-and-Half , containing' 2.15$ 
nicotine. Sano pipe tobacco containing 0.72$ nicotine was used for the low 
nicotine studies. 

The cigars weighed approximately 6.5 gms. A pipeful of tobacco 
weighs approximately 2.0 gms. For comparison, a standard cigarette contains 
1 gm. of tobacco and approximately 2 $ nicotine. ■ 
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Ballistocardiogram: 





C 


Results 


Cigars : Studies were made while smoking regular commercial cigars in 1 12 
subjects. In 9 of the 12 subjects, ballistocardiograms were normal before 
smoking. Three of these remained normal throughout the smoking period and 
after smoking. Three showed increased respiratory variation. Three, how¬ 
ever, showed greater changes from normal, either in the form of early M or 
late downstroke patterns. 

SlIDE I - The records of the other 3 subjects were abnor mal before smoking. 

In two of these, the abnormality increased during and after smoking, and in 
one it lessened. The maximum changes occurred within' 10 to 20 minutes of 
the start of smoking and persisted for 20 to 30 minutes or longer. 



Pipes : Ten subjects were studied while smoking regular commercial tobacco. 
The ballistocardiograms of 8 were normal before smoking. Three of these 
remained normal throughout; three showed only minor changes, consisting 
either of minor respiratory variation or changes in the amplitude of the 
complexes. Two showed rather marked abnormality after smoking, with devel¬ 
opment of a definite early M>pattern. 



SLIDE II - In 2 subjects who smoked pipes, the records were abnormal before 

r smoking. In one of these, the record showed only min imal changes during 

^ smoking but in the other the abnormalities became much more marked. The 

changes occurred in from 10 to 20 minutes and persisted for 20 or 30 minutes 
or longer. 


SLIDE HI -Pulse Rate: 


SLIDE IV - Blood Pressure : 

SLIDES V, VI, VII - 

Skin Temperatures : 

The average initial skin temperature of the fingers was 32.3° 0. 
Skin temperature in forehead did not change. Changes in> toe temperatures 
were variable and inconsistent. 


Discussion 




Ballistocardiogram: 


Previous observers have found changes In only a small proportion of 
healthy young males during cigarette smoking. We found deterioration of the 
ballistocardiogram in 23 of 24 subjects who chewed tobacco. Abnormalities of 
the ballistocardiogram occurred or increased In 8 of 12 subjects after smok¬ 
ing cigars and in 6 of 10 subjects after smoking pipes. ••• ''idhdd 5 
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In contrast to studies of cigarette smokers, none of these subjects 
i nhal ed. Previous studies are not in agreement as to the percentage of nico¬ 
tine absorbed by smokers who do not inhale. The most frequently cited work, 
that of Baumberger in 1923 indicates a high percentage of nicotine absorp¬ 
tion, even without inhaling (66-77/6 )• A more recent study by Greenberg and 
others indicated that without inhaling a smaller percentage of nicotine con¬ 
tent of smoke is retained in the body. They found 4 to of the nicotine 
was retained in smokers who did not inhale, whereas 96-9856 was absorbed in 
subjects who inhaled. This raises the question of the effect of the respir¬ 
atory activity alone during smoking - on the circulation. 

Mulinos and Shulman found that deep breathing could produce transient 
vaso-constriction in the hands. However, none of our pipe or cigar smokers in¬ 
haled or breathed deeply. Many previous observers: Roth, Maddock and Coller, 
Wright and Moffatt, Weatherby - have shown' that sham smoking produced negli¬ 
gible changes in skin temperatures, pulse rates and blood pressures. More 
recent studies by Freund were confirmatory. Furthermore, Weatherby found quite 
inconsistent, small and variable changes in act ual respiration during the act 
of smoking. In our own studies of sham smoking, no changes were found even 
in subjects who showed changes while smoking. 

Thus, the present study indicates that failure to inhale does not 
prevent appearance of the usual circulatory effects of nicotine. Very few 
previous studies of pipe and cigar smoking were found. Maddock and Coller, 
in a few subjects, found - following: pipe smoking - that pulse, blood pressure 
and skin temperature changes were similar to cigarette smokers. According to 
Scott, nicotine levels in the blood were lower after cigar or pipe smoking 
than 1 after cigarette smoking,. 


It should be pointed cut that the amount of nicotine available for 
absorption varies with such factors as moisture content, combustion tempera¬ 
ture, length of filtration, loss through expectoration, as well as the obvious 
factors of nicotine content of tobacco smoked and rate of smoking. 


Summary and Cone lias ions 

The usual effects of tobacco smoking on the circulation were found 
following smoking of both regular and low nicotine tobacco in cigars and 
pipes; that is, pulse and blood pressure increased and skin temperature fell 
in the fingers. Changes were not as marked as usually found following ciga¬ 
rette smoking or chewing tobacco. 

The incidence of changes in the ballistocardiograms in this study 
was less than that found following chewing tobacco, but greater than that 
found following cigarette smoking.. 


O 

O 

CO 

CA 
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The circulatory effects of cigar and pipe smoking were approximately 
the same. . 
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Summary and. Conclusions (coat'd) 

Circulatory changes were slightly less following low nicotine 
cigars and pipes when compared to standard cigars and pipes. 

. v 

•'I 

*■ > • '>' 

In 1 describing the slides - comparisons were made in 1 slides 3, 4 and J of 
cigar and pipe smoking and cigarettes and chewing, tobacco. 


Slides 5 sJ^d 6 were like the others but don't have corrected prints, so 
enclose them anyway. 




Source: https://www, industrydocumerits.ucsf.edu/doCs/rnnpiPOpfl.. 1 
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Control II Minutes 44 Minutes 

BALLISTOCARDIOGRAMS CIGAR SMOKING 




















Rate / Min. 


CHANGES IN PULSE RATE 


CIGARETTES CHEWING 
Roth TOBACCO 
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DIAAST „ SYSTOLIC 


CHANGES IN BLOOD PRESSURE 


CIGARETTES CHEWING 

TOBACCO 
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Degrees Centigrade 


CHANGES IN FINGER TEMPERATURES 

CIGARETTES CHEWING CIGARS PIPES 

TOBACCO 
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• Committee: 

TOBACCO INDUSTRY RESEARCH COMMITTEE 

#263 

Dr. Bing, Chm. 

150 East Forty Second Street 

Cf. # 63 ' 

^\Dr. Comroe 


Activated: 4/15/55 

''Dr. Gattell 

New York 17 , N.Y. 

and #148 



Activated: 7/1/57 '• 


Application for Research Grant 


Date: February 3, i 960 

1. Name of Investigator : Dr. David L. Simon and Dr. Arnold Iglauer 

2. Title : Circulatory Effects of Snuff 

3 . Institution & Address : Cardiac Laboratory 

University of Cincinnati, Cincinnati General Hospital, 
Cincinnati 29 , Ohio 

4. Project or Subject : To round out our clinical studies on the circulatory effects 

of various forms of tobacco> we propose to study the effects of snuff on the heart 
and circulation in a manner similar to that used for the study of cigarettes, chewing 
tobacco, pipes and cigars. 

5* DetaiJed Plan of Procedure : Twenty-five or more snuff users will be studied following 

the use of both regular snuff and a low nicotine snuff or a placebo and changes in the 

ballistocardiogram, skin temperatures, pulse rates and blood pressures will be observed. 


Skin temperatures will be taken in a constant temperature room, as in our previous studies. 
'Ballistocardiograms, pulse rates and blood pressures will be taken as in our previous studies. 


We propose to study each individual on three separate days. 

6 . Budget Plan : Salaries $ 3,200. 

Expendable Supplies 100. 

Permanent Equipment - 

Overhead 300. 

Other - 


Total $ 3,600. 


7• Anticipated Duration of Work : 

8 . Facilities and Staff Available: 


Cardiac Laboratory 
Ballistocardiograph Laboratory 
Cincinnati General Hospital 


Six months to a year. 


Constant temperature room - Kettering Laboratory 

University of Cincinnati 
Cincinnati, Ohio 


Staff: Drs. Simon and Iglauer, Technicians, Research Fellows of the Cardiac Laboratory 
and one hired technician to help ini the experiments. 

9’ Additional Requirements: None 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Application' (Dr. D. L. Simon # 263 ) 
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10. Additional Information (including relation' of -work to other projects and other 
sources of supply): 


The subjects will be obtained from a large group of snuff users in this 
community. This will complete this series on our research into the effects of 
tobacco in its various forms on the heart and circulation. 



/s/ David L. Simon 

Director of Project 

/s/ R. M. Hoefer 

Business Officer 



L 


Source: https://www.industrydocuments.ucsf.edu/docs/mnpl6000 
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,1 150 EAST FORTY SECOND STREET 


NEW YORK 17, N. Y. 


■ ■ ■ "■ v 


^' ‘ '''/ •••'•"' •• ' 7 < •'* : >• */y«- *,.• •* -• V,' V,; •- 

'4 f •=• .'f ■ : ;• ' Application For Research Grant 

' Date: 


# 1 Ea 


September 3-F&# 1-957 


*1 .,J 


*• ■ •■■>.*.»:'“-4. 


; ■ 1, Name of: Investigator: 

Staalay C* Skoryaa, JI43* 


2. Title: 


3. Institution! 

& Address: 


4. Project or Subject: 


K 


Baasareh. SJlractor, Bepartasab of Ssperiaeatai Sorcery* 


HcCiU University, Xcnfcmal, Canada. 


Effect# of Application of Tobacco Sara on Buccal Mucosa* 


i ■ 





■ { 5. Detailed Plan'of Procedure (Use reverse side if! additional space is needed): • 

' > ‘ ■ ■ -y i~ t -i f '*'**■ » X\ ( "i ‘ * v t» ■% • •:v -i. L- , tV ' ( f r. y. i ■. ti i. v . ,• i . •. „ .i* j; , ; *■■■■. • ' • t ' V . J " jV«V #? 

Xb* bb^ieiiv* of this project la to obtain data m to* camiaogenie properties of •■•:." ; . 

‘ to* tobacco tar* la relation to buscal mcosa# Tfc* difference* in carciao^aalo 
/response between si.la sad auoou* aeabranao appear to be of significance In tobacco* ? > 
t*r carciaosoaerla* Tbs toaster cSsaeh pouch sc css In easy ways atuairably uuited 
for to* studies outlined. 

la preliaianry investigation* carried out la our Iteratorie a, it to* been 
established that (1) tobacco tar* solutions (including saturated solution) do not 
BftHpant or benign tenors of to* scicous aeabran* of to* toast ox’s cheat 
pouch, (3) 9, 10 diaatoyl 1,2 banaantoraceaa is capable of inducing beaisa. and 
aalig aa nt tuners under slallar experimental cauditieaa* ■" 

In to* proposed pragma it 1* planned to carry out to* fallowing otu&ies: 

1, To enlarge and repeat toe e^eriBoste vito application of satiiratsd solution* 
of tobacco tar* csd 9/ 10 Aiaatoyi 1, 2 benzentosticene. 

2* So investigpto possible si^aificanco of tobacco tors no initiating and 
praooting agent* by a) application of saturated tobacco tar* solution following 
a lam »ggat (toaaontorttuea*), b) aingl* tobacco tar* application 

jBQBIiaaXSgaggS^^ fQdlowd by Xttpsatcd application of a 

jgqaoting agent (uroton oil), 

• To investigate too effects of uijxr tor* sobutim on buccal mcosa. 

* To investIgAte too effect* of pipe tobacco tar* ca buccal nucoaa* 

5* To study to* effect* of tobacco tore an to* grouto of a toaster carcoHa 

> trtoaplatted Into to* ctoek pouch. 

6* To study bittopatoologlcal exA bisto ctoai ca l ctongea in relation to 

particular tissue component* such ns elastic tissue, mticulo-endothalial 
ays tea and aacopolygacctoridaa« These studies would be carried daring to* - 
next session not to* current* 

_Source: https://www.industrydocuments.ucsf.edu/docs7mhpl0000 
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‘. * •<?. &;. a ->y ,.;&v 


/ 6, Budget Plan: 


Salaries 


;®tv V’;; : .,;: ^"> ! ::■•;.>■ - 


7. Anticipated Duration of Work: 

f! 

8. Facilities and Staff Available: 


2*3 years* 


v/aiai ioj 

Expendable Supplies 


Permanent Equipment 

' - 3 ,aoo- 

Overhead! 

1, bOO 

Other 

• .,;. u,;;. , 600 


Total 


$9,800 


\ \ She Sxperlsaatal Surgical inboratorleo ora veil equipped, also & Blo ch eal o l 
t ' Laboratory, Various project* in csperinaatal carciuoseneei* bare been carried 
out id these labcrotorie* for the poet 10 year** 


9. Additional Requirements: 



,; ■ ' - - t 

w.Mrn* 




10. Additional Information (Including relation of work to other projects and other sources of supply)* 


, Mark is being carried out on various project* la cheat ml carciaosaneais, 
HiyvimHwg oarelaogeaie activity of radioactive 1 cotopes, uaior the auspices 
of the Eational Cancer Institute, Bati&oal Research Council and Public 
. Smith Lepaxtaeaat. 




Signature_ 

Director of Project 

/«/ Stanley C« Skaxyn* 


Busies ^ficA't)f , 't}ie9^fffu?lon 

Vice President 

Source: https://www.industrydocuments.ucsf.edu/dpcs/mnplOOOO 
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TOBACCO' INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET 
New York 17, N.Y. 


#247 


•:' 3 . 




Application For Research Grant 




Date: August 31> 1959 

I. Name of Investigator : T. M. Sonnebom 

2* Title : Distinguished. Service Professor of Zoology 

3 . Institution 


& Address: 


4. Project or 
Subject: 


Indiana University, 220 Jordan Hall 
Bloomington, Indiana 

Checking and extending the Stephano Paramecium test 
for carcinogenicity. 


-'■jl '..4' . 



5 . Detailed Plan of Procedure : Repeat the Stephano technique with genetically 
controlled strains of Paramecium aurelia, using first the same carcinogens and 
non-carcinogens already employed by Stephano. 


If his results are confirmed, to extend the test to a considerable number 
of carcinogens and related non-carcinogenic compounds. For full analysis, there 
will be required not only fluorescent carcinogens and non-fluorescent non¬ 
carcinogens, but also—if they are available—fluorescent non-carcinogens and 
non-fluorescent careinogens. 

$ 4,000.00 

2,000.00 


960.00 


6 w Budget Plan: 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 


Total $6,960.00 



7 . Anticipated Duration of Work : One year 

8 . Facilities and Staff Available : One technician, full-time, on this project. 
Part-time of workers in kitchen to supply clean glassware and solutions,etc. 

9« Additional Requirements : Not at present foreseeable. 

/s/ T. M. Sonnebom _ 

Director of Project , . 

/s/ J. A. Franklin 

Vice President and Treasurer 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1 r N: Y. 

Application For Research Grant 


>X. 


■ r :_\ ‘ f.l'V’ 1 

. 1 • 1 ' Y ';*V- 


v. 




Ov^f4v!V»+ 

C**4r 


fc. 


. : 


Date: *«ch 2 , ! ; y-V; 


•1 !f 


v v •<: , u -; ,^ v 


■* ^ V* $W, of e»nt<u&-$NSffe- ffvi 

JS»w«T3.vC«watte*. far period .SfopterM* 39* 19061 


rJacftiMi W'S'lK AvsuA«soci»ta Member 


.- .: . .r 


i . 


3. Institution 
* : 1 & Address: 




The Institute for Cancer Research & tanlcenau Hospital Research Inti* 

7701 Burholme Avenue, Fox Chase 

Philadelphia 11, Pa. 1 


■ 4. Project or Subject: Chemical and Physical Studies on the Tissue Proteins Involved In ' 

t : •• “ ; v ■ Chemical Carcinogenesis ,•./}. . ■ ■».. \ . * - . *,v;- * 

V.'T y 9;kt4#s*.*t '* *Jo+># V • : ;V 'i.' < • ' . ■ > •■■' i 7 • 

' ; ^ • . . *'■ . ‘ '■-.•■ i . '•'■ V . . ■' V 1 . •• '■ !■■ «. . 'i {, \ -i vV •; 

: -IS. S'' ; > -' : l-0 l nv 




V ... 


■ A'::r 


K 

v{ . 


^■WM- P i an ilv^ diM °" a,l .^:®^ s n ^^ ed) ^Since May S #/ 1955, the date of the 

application for the current financial grant from the Tobacco Industry Research Committee, 
bur Research has crystallized along lines summarized in the two submitted abstracts 
(1,2). Extensions*of these studies are at present being directed toward the analysis, 
isolation,*arid characterization of a^prdtein 1 class ("slow h 2 "),(l,2), which appears to 
be implicated in, the carcinogenic process' arid which t is present only to the extent of • < ; 
1.1 per‘cent of ail'bf the rat liver proteins.* e As a consequencej We have needed to grow / 
large*numbers of rats and feed them azp ajo dyes or the hspatocarcinogenic, 2-acetylamino- 
fluorene,'cr r Control diets for 3^ to 11 weeks. Each isolation,experiment consumes 
approximately 4 85 such l diet-fed rats, and yields 200-300 mg,'of the fraction containing 
•slow h 2 " proteins 1 (1 ; 2). ***** 

Because of these developments, which could not be foreseen when our application 
was made nearly 10 months ago, relatively large expenditures * have been required since 
last October, when the grant became operative, for the processing of approximately sixteen 
hundred rets. In addition, funds have been appropriated^for the increase of.our rat 
housing and auxiliary facilities,, such as cages, racks, carts'^ etc.'^As a’ Consequence, 
our funds In thd*supply category bf our current grant* are how-depleted.^’flihc^there'ls 
ho other provision for the support of our project in the existing overall Institutional 
budget, request is hereby made for an additional $2,000 for supplies for the remainder of 
the grant period, ending September 30, 1956. / r> .. .r- : v t ; ,, 

- r v- ’ l/: , ; ‘ REFERENCES ' '-l -^ 

(1) Sorof, S., Young, B. M«, and Vogt, D. E,• r >~Proc, Ari.fAssOc.-Cancer Research, 1956, 

in press - v cl Pro^c. .... 

(2) Sorof, S., Ott, M. G,, and Young, E. M., Federation Proc., 1956, in press, 

* A summary of these expenditures ia is appended in item 10. 1003541.205 
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• * rs'?r 7 ••• 

••v-£$£’'«- -*V. > • 

:J,&2i>'^'"^' .'i y '» •.. ;';ri'■ v ' ' 

* C fcv '> VS*' -• '* «: • . - - • ..-, > r'-- ' i , 

* <•'-v ^;.vi •; 

Sj'y 6. Budget Flan: 't- r -if'// '■■■ 


S£2 ISMM* •:. . 


\ '/f y -. Salaries . '■ K ■:•;••:* .'>,; 

-■yr?/ P-^rM^ ^ ' ;i R ■ 

• r - ~ ~ l ■ ;>■ ' .-" , v <, 4 , - y. *»- " ■> ’ » Permanent Equipment*> 

rnr^VC' - :'§ ?•' - -^V.y$r ; .■ ~ L J ^ 

: "i-> yv : (t - ‘, '«••-• y £'/■■■’ - v - / > Overhead •'"■•■■- 

t- Vt?" '■■*■ ' Other 


.>fei * :■:#- *■ 


O^hri S:? - *.-v* *r \ . 

Totaf 1 *-*_U 


7. Anticipated Duration of Work: Sain* *astfr application of current grant from Tobacco Industry 
Research Committee for period ending September X, 19561 

/ v ».Jk v -»7 v:; # ' ’ ' i 

8. Facilities and Staff! Available: ‘ ^' Tbtcj ' 

f^ v H****reh Inst* 

y :. >f y : ■ rmi tf&mi.' 7 ** sv**a- 

\ * i ■ % Atsi 1 iji. * . 

‘v'!;^.!: - ■; ../• ■ ; • *' 

'*•'' ' f }; *f! ; - :. •• •• . ./ •• - ■ " 

; tj ****'* 4 '*■•«*.•?#«% Chtsttf&i vfctf £$**&&« •?*- in 

* y-.~y • C*. 1 ' . ' 

. ., 9. Additional Requirements: Kon# 


f ’ .'■•:/■ 


';fti:iib.3!*&r'iuriS. il-siptM,! 

ta«- <na?ront c®*nt fra* »U*e Tcejcco Xndus^ary 

SUranarv of 8vnonrfi tirroa nn arrant r^anf CV+nK*!. 1 1O*,* _ c.v......‘no mu . 7 ' ‘ V 


0»«r, 


L/!*." f* 


b« fo«v^wquenUy toanefFerre^.from,pyerhead| 7 d ^ lit 400.00 ^ 

jJfjgJ *» ; ,*W.ii«^.pcVr^^Feb,>,*56 r .^ a S2,4^ ■ **« t # fr 

needar t , a ^ tV f. ^ Ual^^0O.0Q^;-,>< ’ 

anl rnol AtmAr>< mAA* r,l . . . . . _ _ .. I AAA AA ' " 


fw^uppllea is based ^ 
e^enditureeiJLncludea ^the.y 

y$*$$*c.X'-pr&rii&ta 1 f%?' the dvs* fvwj^ct in the existing overall ^ 

I'esjdWit d& h'fr^iif we* &W e* qg&iXianH S9»QC0 for j^ppU^i for tbv %9\ ■■-. 

• „P» . ..y ‘ .-.;• : ' ' ‘ 

>' ‘ \' ' ' '■ ’ 

t ■ : t. i -'xi - \v V - j* 


il) Jiorofj S*jf ViSL’ft-^ E, XiV, <J«6 Ci* Signature— 

- x — y _ ^ i', ' ’ ' • n;^ 


) \f\ pxf flkf. ■ . Director or Project * 

j.5) toraf, S.» &A t X* G* t «M. S* !i^: %i.d-rstU'0 Froc,, in press 

•* k sisuary.of thras* eapviMlitus^e St»i it km*z4*6. la itwa iC# . 

Busine/s Officer *of*tiiie^fn?tKution 

Source: https://www.industrydocuments.uGsf.edu/docs/mnplOOOO 
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5. Detailed Plan of Procedure (l)se reverse’side if additional spaced? needed): 


&ISln o< wr > ftff l& , ~Certaln azo dyes, when fed to rate or mice, produce hepatomas. These ' 
same dyes have hesn. ( fouod.to combine with certain proteiri* of the i£ver, f jSa'ttxl no ’ 
por organs other than the liver, have been found to be slctllarly sf- ■ - 
fected by these particular dyes. , 7-- : : : ^n 

- %, 'AM* ''acfiwt a m x the war 

rT i^?Apperentl y , tho.dyss combine ftetabollcaily with i^W^^tsin^rscUim^? 
of.,the liver, end the liver tuaors produced by the dye contain neither the dve nor ’ 
jhA.j?roteln fraction which in normal liver binds the dye. 1 ' 


U') 


<^.1-At* **■}*: 


. fraction involved thut 'appearo'aa s Specific target ih the . . 

process of carcinogenesis. This concept is strongly supported by the observation* L.t 
of deficiencies of the same type of protein fraction in unrelated malignant tv«ors t 
produced^by different means in different organs of different species. In other 
words, while the carcinogonic action of aminoszo dyes seems limited to the livers 
of rats and mice, and thus is specific, the protein fraction which they attack may 
be of broad significance in the conversion of a normal call into a malignant one. 


We have isolated this presumably important protein fraction, in the ex- 
pectaticn that chemical and biological study of the protein-entities involved will 
shed light on the basic mechanisms by which.exogenous agentsproduce cancer .‘If— ' 
Proteins are representative of specif icUrget*'in carcinogenesis, they* 
may likewise be involved in the presumptive carcinogenic action of certain fractions 
or tobacco sjsokOs 

, '..t: )V ih Puttay (?) ' ' 

,», .• ^ L T - ---- -- , ^ _ _ ■ - . .. ■ . . . 
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\j V 6 Budget Plan: 

*: V.'/ ; ’ .i : fe/' -.v'/-:%■ ^| ; Salaries • ‘ ^ ■ - .'V »"'- 

‘V’*" ‘> 'I ; . - ' . ^ .: . * in:;. V-' .: • * ' ' Expendable Supplies , T'^ 


:; V TOtACCO INDUSTRY fcESEJUtCfc- 

r - * 350 fiFTM AV£NUE NEW %ilk% l ^ f 

■■J. 
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$10 t 710*00 
- 1,800*00 
— 415*00 


* . ..: . 9 ..,. /A^pJtce Permanent Equioment..^ * • • _ 

-mtT^■■!-:'■■ ^-trassr W—• -.. x *™ ' ' ,. 

• f ?r / V m -• • ;•. '^.-y . t other (travel, service contract “ 4jy * uu ; 

' ; on analytical ultra- TnU i 114,423*00 

centrifuge) 1 "* e n 199T 
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7 Anticipated Duration of Work: The work ia part of a long tarn scientific project operating 
on a yearly fiscal 1 basis; 1 * The present application represents our request for 
support during the period October 1, 1955 to September 30, 1956. 

8 Facilities and Staff Availably y,^., 

v, ■ (a)' Facilities* One analytical—preparative Spinco ultracentri¬ 

fuge j one Klett Tlsellus apparatus! one K Perkin—Elmer Tlselius apparatus* two walk-in 
cold, rooms* one dark rood* three laboratory rooms* two air-conditioned animal rooms* 

"two preparative pacroelectrophoresis" cells* one electrophoresis convection apparatus* ; .e 
high speed centrifuges, ’ BSckman DU and D& spectrophotometexa, etc* 

, / iaWni4w^ Jri t f-Jfp 

:»‘ 1 (b) Staff* Our research unit consists of* 

,principal Investigator* Saa Sorof, Ph*D. (University of Wisconsin, 1949)* 
f ?’2* Research'Assistant (fuil tine)* Dorothy E. Vogt. M.S* (Purdue University, 1955)* 

' 3* ^Research Assistant- (full time)* ’Emily M*»YoUng; B.S* (University 

•* of VettaonV 1950)* 

4* Laboratory Helper (half time)* Arthur Nelson - 

In addition, at this Institute, specialists in many biological and chemical desciplines 
are available for consultations and possible assistance* The Institute maintains 
breeding colonies of rats and a number of highly inbred mouse strains, various ascites 
tumors, excellent library, stock rooms, well equipped machine and repair shops with 
trained specialists* #9 - Additional Requirements - NONE 

j; LIp.j^dditionaLjnfpfmalion^JJincluding-xoI&tion^ o^workjjo.other^pjoi»c|s ( ^q.djj}h«f sources of supply); - , v . v. J : b 

’ •'(a)r; Ceheral i to rsts pr csic^, 

P : v^u The abow Outlined project represent* the principal research<effort of .our. 
^\mif. ^ All work don# by thia group la directly involved in this \md*rtaking* : y ^f 

ty t^Rae psrCvuf»ar tfvt-s* : . 

The funds requested in this application represent the only provision for this 
project within‘the over-all Institutional budget, with the exception,of the salaryn 
principal invastigatori^** :vr»« sW.Mi by iv*’ +■#* 

«***a itver tew* *» '**« ' , 

; (**) / r / , V 

'A numbs# of aoinbazo dyes have been found to produce specifically primary 
M^netfaf of the liVers of rats and mice* £ All other .tested species and organs have been 

,cos*pounds* 
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vtVcwlce br inr?»i:v«d: in «*«• ptett^tive f»arc?.;wganU e-stXbn of certain 
. >««, ■u.tm'us tmte* ^ 

/s/ H* D. Putiny (?) 

Business Officer of the Institution: 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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10, Additional Information (including relation of work to other projects and 
other sourcaa of supply)i 

b) SsSjU&i&S. (continued) 

Drs, James A* and Elizabeth C. Miller of the University of Wisconsin 
have shown (1,2) that unknown derivatives of these ingested azo dyes uMte 
only with liver proteins of the above species only. Furthermore, the more 
potent the carcinogen fed, the faster the accumulation of these protein- 
bound azo dyes in the liver* This combination of carcinogen with liver protein 
is a very firm one which can only be broken by complete degradation of the 
liver proteins, and thus far has only been formed by the intact animal* Jq 
vitro attempts to duplicate this combination have resulted in very weak attach- 
« merits between proteins and azo dyes which can be easily split with various 

; organic solvents* The Millers have reported that about 55 per cent of the 
protein-bound dyes are associated with the "soluble” proteins, as isolated 
by the present aqueous cytochemlcal techniques* These investogators also 
demonstrated tha important fact that the azo-dve-lnduced liver tumor lacks 
these protein-bound carcinogens * This lack appears to be the result of the 
absence of such binding proteins, qsjt or an inability to proteln-bind 
v; azo dyes, since free azo dyes, unccmblned with proteins, are present in 

these liver tumors* The Millers hypothesized that the jjj vivo formed deriva¬ 
tives of these azo dyes combine with certain proteins (enzymes) which are 
necessary for the control of the growth, but not for the life of liver cells* 

These proteins ars thereby inactivated. Zn addition, these proteins are 
• .j autosynthetic, ft i.e*, they control the mechanism of their own protein repro- 
Vr ductlon* Hence, with each generation of liver cells there is less of these 
. 'tf'i I;• .^active growth-controlling enzymes. Eventually, a liver cell appears with 
’ ‘ less than the critical amount of these proteins, and as a consequence a 

t series of irreversible, genetic reactions occur which result In the forma- 

v. v- ' i tion of the liver tumor ceil* 

, Our findings, begun at the University of Wisconsin in collaborations 

with Dr. Philip P. Cohen and Drs. James A. ft and Elizabeth C. Miller, and con¬ 
tinued at the Lankenau Hospital Research Institute and Institute for Cancer 
. Research, have substantiated and extended this "protein deletion hypothesis.” 

■ , We found that a close pair of small electrophoretic components (labeled h^ and 

l^), consisting of the relatively basic proteins among the soluble proteins of 
rat liver, contain the bulk of the soluble protein-carcinogen derivatives 
'during szo dye preneoplasia (3). In contrast to the preneoplastic liver and 
liver surrounding azo-dye-induced tumors, this ”h” jncirtskxsxZkaxaiBfxxkiisxixaxks* 

. fraction is almost absent in the tumors themselves and their distant metastaees 
, (4). The presence of protein-bound szo dyes in preneoplastic livers and liver nxx 

surrounding azo-dye-induced tumors parallels ths presence of ”h” proteins thereini f 
while the lack of ”h” proteins in tumors parallels the absence of protein-bound 
azo dyes in these tumors* The reduction in size of the ”h” component appears to f 
be associated with neoplasia itself, rather than rate of growth, se.of the 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Hay 9, 1953 


10* Additional Information Etc* 



(continued) 



tumors* tinea regenerating livar and liver of the fasted rat bbth closely 
resemble alectrophoratically the liver of tha normal stock rat (5)* - 

Interestingly* a varioty of unrelated tumors (e*g** 2-acetyloninofluorene- 
induced liver tumor* a number of transplanted tumors* one human tumor 
thus far) electrophoretlcAlly exhibit a similar deficiency in the amount 
of the "h" proteins (4)* In addition, this similarity exists among a 
number of tumors investigated by others (e.g.* fibrosarcomas induced by 
methycholanthrene and benzpyrene (6).) 



' At the Lankenau Hospital Research Institute and Institute for 
Cancer Research, we have been extending our study of these *h" proteins* 

Using a new technique (7), we have isolated a major ultracentrifugal 
class of soluble liver proteins and found that the major share of the ' 

soluble proteln-bSQnd dyes is present therein (8). In addition* new 
v methods and principles of electrophoretic fractionation have been . . , 

y developed (9,10) which have been applied to the isolation of the "h* , ' P.() 

proteins* Essentially by these techniques In unpublished studies* we - 

have isolated the hi and h2 proteins* Interestingly, both hi and h£ - , 

- have proteinpbound dyes* This may be interpreted to fit the observed ' J 

1 fact that bqth types of proteins are almost lacking in the azo-dye- (• 

induced tumor. Some physical and chemical properties of these proteins , 

have been investigated* These findings are now being preparod for - ‘ 

publication (11)* We plan to extend our physical and chemical studies , 

of these proteins obtained from rats fed control and various azo dyes of 
differing carcinogenicities in order to attempt to shod additional light 
on the mechanism of azo dye carcinogenesis, in particular, and thyfiature 
of the malignant transformation, in gxiocs general* Thus, if these cell 
proteins are representative of specific targets in CKxsjciwg«MS carcinogenesis, v 
they may likewise be involved in the presumptive carcinogenic action of . v 
certain fractions of tobacco smoke* 


(1) Killer* E. C* and Miller, J. A. Cancer Research, J, 468 (1947). : 

(2) Miller* E* C., Miller, J* A*, Sapp* R. K. and VTeber, G. M* Cancer Research* 
2,336(1949). 


(3) Sorof, S,, Cohen, P. P., Miller, E. C., Miller, J. A, Cancer Research, 
He 383 (1951). 

M- 

( 4 ) Sorof, S. and Cohen, P. P. Cancer Research, H, 376 (1931), ® 
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(5) Sorof, S», Claua, B. and Cohen, P. P. Cancer Research, H, 873 (1951). 

(6) Barry, G. T. Cancer Research, 10, 694 (1950). 

(7) Sorof, S. J. Ara. Che». Sec., 22t 5443 (1953). 

(8) Sorof, Goldex, R. H*, Ott, M. G. Cancer Research, 14, 190 (1954). 

(9) Sorof, S* and Ott, M. G. J» Azn. Choc■ Soc., 2^i 4740 (1954). 

(10) Sorof, $., Ctt, M. G., Young, E. M. Arch. Biochem. Blophys., In press. 

(11) Sorof, S., Ott, M. G., Young, E. M. to be published. 




-V f 

- r 


Source: https://wWw.industrydocuments.ucstedii/flbcs/mni 


h* 

O 

O 

CO 

CA 




Progress Report #1 
February 1956 


TIRC Grant #85 
Dr. Sami Sorof 

The Institute for Cancer Research 

and Lankenau Hospital Research Institute 


"Chemical and Physical Studies on the Tissue Proteins 
_ Involved in Chemical 1 Carcinogenesis" __ 


.r 



Increase of Certain Soluble Liver Proteins Associated with Dye Binding 
during Aminoazo Dye Hepatocarcinogenesis in the Rat. 

Sam Sorof, Emily M. Young and Dorothy E. Vogt 

Protein-bound dyes are present almost specifically in the 
livers of rats fed hepatocarcinogenic azo dyes and are absent in the in¬ 
duced tumors (Miller and Miller, Cancer Research, 7,468, 1947). The 
soluble bound dyes are relatively localized in an electrophoretic class 
("h") of proteins (Sorof, Cohen, Miller and Miller, Cancer Research, 11 1 
383, 1951). These proteins are greatly reduced! in quantity in the az©' 
dye induced liver tumor (Sorof and Cohen, Cancer Research, 11i376. 1951). 

Lankenau-Wistar rats of both sexes were fed ad libitum ' 0.06% 
4-dimethylaminoazobenzene (DAB) for 32 days, or 0.057% of its 3'-methyl 
derivative (S'-Me-DAB) for 18-21 days, incorporated into diet #3 of 
Miller and Miller. Control rats were similarly fed the same diet with¬ 
out dye. Using the single sucrose density gradient as a barrier to con¬ 
vection (J. Airw Chem. Soc., 76i4740, 1954), the resolution of the "h" 
proteins has now been increased 27-fold, thereby revealing six distinct 
sub-components. Our findings to date indicate that the relative quanti¬ 
ties of one of these "h" components from rats fed DAB or 3'-Me-DAB are 
respectively 76 and 62 per cent greater than their controls. By com¬ 
parison, 3-days regenerated' livers exhibit only a 10-20 per cent in¬ 
crease in this component. Evidence indicates that in' the ease of these 
dye fed rats this component represents azoproteins. Speculatively, and 
in possible agreement with the Miller "protein-delection" hypothesis 
(l.c.)', the observed preneoplastic increase of this sub-class of "h" 
proteins may constitute an ultimately unsuccessful compensatory response 
against the effects of their binding of azo dyes. 
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"Chemical and Physical Studies on the Tissue 
Proteins Involved in Chemical Carcinogenesis" 




Partial Purification and Preliminary Analyses of Certain Solu¬ 
ble Azoproteins from Livers of Rats Fed 3*-Methyl-4-dimethyl- 
aminoazobenzene. Sam Sorof, Marilyn G. Ott, and Emily M. Young: 


Previous studies appear to indicate the involvement 
of the soluble liver "h" azoproteins in aminoazo dye hepatocar- 
cinogenesis in the rat through the hypothetical "protein dele¬ 
tion" mechanism of Miller and Miller (Adv. in Cancer Research 
ls339, 1953):. Adult Lankenau-Wistar rats of both sexes were 
fed ad libitum for 18-21 days diet #3 (Miller and Miller) in¬ 
cluding 0.057% 3'-methyl-4-dimethylaminoazobenzene and 1.0 mg. 
riboflavin/kg. Control rats were fed the same diet without 
dye. Using free boundary electrophoresis with a convection' 
barrier (J'„ Am. Chem. Soc. 76:4740', 1954):, 100-300 mg, quanti¬ 
ties of the following two fractions have been isolated in 
each separation from six resolved "h" sub-componentss (l) 

100% "ho" (2) three "h" sub-classes: 57% "hg"; 30% "slow 

13%^ "middle hp"* These represent 7.3%, 3.4% and 3.5%, 
respectively, of tne soluble liver proteins of the dye fed 
rats. The "^ 3 " proteins contain 14% of all the soluble bound 1 
dyes. Assuming the absence of bound dyes with the minor con¬ 
stituent ("middle l^") in Fraction 2, 42% of all the soluble 
bound dyes are with the same sub-class ("slow h^") which 
greatly increases during: azo dye preneoplasia (Proc. Am. Assoc. 
Cancer Research, in press, 1956). The "h" proteins of Frac¬ 
tion 2 from control or dye fed rats do not contain signifi¬ 
cant amounts of non-dialiyzable nucleic acids or riboflavin'. 

This is of interest considering the roles of nucleic acids in 
growth and ; the inhibitory effect of dietary riboflavin oni cer¬ 
tain azo carcinogens. 
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Certain azo dyes, when fed to rats or mice, produce liver tumors. 

These same dyes have been found to combine with only the liver proteins of 
only those species. So far, no other species, nor organ other than liver, 
have been found to be similarly affected by these particular dyes. The 
dyes combine metabolically with a protein fraction (h-proteins): of .rat liver, 
and the liver tumors produced by the dye contain neither the dye nor essenti¬ 
ally this h-protein fraction. A particular azo dye (2-methyl-k'-dimethylamin- 
oazobenzene) is sufficiently similar to the carcinogenic azo dyes in struc- .. 
ture so that although it is non-carcinogenic, its derivatives bind to liver 
proteins. However, of critical Importance is the fact that all known azo 
hepatocarcinogens bind to liver proteins . . - : r 


■SMi 
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In the past year, a small subfraction of h-proteins, the slow-hp pro¬ 
teins, have been found to contain relatively large amounts of bound ayes, 
derived from' three carcinogenic dyes, as well as. from the above non-carcino- 
genic dye. However, thus far, only the feeding of the carcinogenic dyes has 
greatly increased the relative amount of the slow-h^ proteins. The above 


9 v».v*r. 




structurally-close non-carcinogen has not. The known increased rate of 
growth, per se , associated with azo dye preneoplasia, as well as decreased 
dietary intake associated with azo dye feeding, are both excluded as: possi¬ 
ble causes of the elevated amounts of slow-hg proteins. Up 1 to the present. . 
time, the only reasonable correlation with the increase of slow-hg proteins 
appears to be the necessity of protein-binding and carcinogenicity. . • 


As a purely speculative working, hypothesis, we wonder whether the ob¬ 
served preneoplastic increase of the slow-t^ proteins may constitute a spe¬ 
cific response against the effects of their binding of carcinogenic azo dye 
derivatives, as opposed to those from non-carcinogenic azo dyes. If so, 
this elevation: of slow-hg proteins may be an ultimately unsuccessful attempt 
to.compensate against their dye binding, with the consequent already demon¬ 
strated loss of h-proteins in the azo dye-induced tumor. Therefore, we 
further wonder whether possibly the slow-h^ proteins may be the specific 
target proteins in azo 1 dye carcinogenesis. 
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Partial Purification and Preliminary Analyses of Certain Soluble 
Azoproteins from Livers of Rats Fed Aminoazo Dyes. 
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Sam Sorof, Marilyn G. Ott and Emily Young 






Miller and Miller have demonstrated that the livers of rats fed carcin¬ 
ogenic azo dyes or certain seemingly exceptional non-carcinogenic azo dyes 
contain protein-bound dyes (1,2). However, protein-bound dyes are absent in' 
the resulting induced liver tumor. Price, Miller and Miller ( 3 ) found that 
over one-half of these dyes acre bound to soluble liver proteins. Seemingly 
in parallel with these findings, Sorof, Cohen, Miller and Miller demonstrated 
that the liver proteins of a small pair of electrophoretic components, h-, and 
h£, contain the bulk of these soluble bound azo dyes (4). In addition, Sorof 
and Cohen ( 5 ) reported that compared to normal, preneoplastic, or non-neo- 
plastic rat liver, the amount of these h-proteins is markedly reduced in dye-' 
induced liver tumors. These and other findings appear to be compatible with 
the "protein deletion" hypothesis of azo dye carcinogenesis of Miller and 
Miller (1,2) . : : ■ ' ■ v-I- ■'■ / 
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Only the final phases of this study (6) were completed during the cov¬ 
ered period. This investigation dealt with the electrophoretic resolution 
of the h-proteins into six very small subclasses; the isolation of two such 
partially purified h-subfractions; the concentration of protein-bound azo 
dyes therein; and the absence of significant amounts of either nucleic acid 
or riboflavin in such' electrophoretically isolated and dialyzed h-proteins. 


Adult rats of both sexes were fed ad libitum either 0.06$ of the parent 
carcinogen, 4-dimethylaminoazobenzene (DAB), for 4g- to 5 weeks; or 0.059$ of 
the more potent carcinogen, the 3 1 -methyl derivative ( 3 '-Me-DAB), for 18 to • 
21 days; or 0.064$ of the very weak carcinogen,, 4'-Me-DAB, for 11 weeks; or 
0.058$ of the non-carcinogen , 2-Me-DAB, for 11 weeks incorporated into the 
12$' casein diet 7^3 of Miller and Miller (7), containing.1.0 mg. riboflavin/kg» 
As shown by Miller and Miller (1,2), the liver contains maximum quantities of 
the corresponding protein-bound dyes resulting from such feedings at these 
times. Control rats were similarly fed the same diet without dye for equal 
periods of times. 
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In the preparation of the soluble proteins of rat liver, al 1 rat livers 


were perfused with' cold homogenizing buffer and then homogenized in a Potter- o 

_ , . . sv. 1 .. ... . , , — „ n . .. ~-- __ 


Elvejhem homogenizer in 0.08 M sodium phosphate, pH 7*8, containing 0.075 M ^0 -' 

sodium chloride. This homogenate was ultracentrifuged at 115,000 g for one 
hour. Use of concentrated protein solutions, large electrophoresis cells of 
long optical depth, together with long optical lever arm have permitted the 
detection of very small electrophoretic components which have been revealed ~ 
by the very high separating power of convection barrier electrophoresis, a C 
method originated in our laboratory (8). In this technique, a single su- 
crose density gradient placed at the bottom of a column of protein solution 
effectively isolates disrupting convection gradients from the separating 
protein solution above, overcoming thereby the hitherto practical limit in 
the electrophoresis of slowly migrating components in natural protein 
mixtures. r ; c- ■; -v ' t X =•. 
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Of particular practical importance is the finding that chloride ion 
apparently specifically prevents the irreversible insolubilization of h-pro- 
teins during an early stage of electrophoretic fractionation. Hence, almost 
all buffers coming in contact with h-proteins in our experiments have con¬ 
tained chloride ion'. 

By these means, the h-proteins have been electrophoretically expanded 
27 times that formerly reported ( 9 ). Thus, the h-,-proteins have been re¬ 
solved into tvo components; the h^ into three; ana the presence shown of 
another component, h^, previously hidden in the salt boundary. Relatively 
minute components have thus been revealed with a very high degree of resolu¬ 
tion between components differing by as little as 0 . 13 : of a mobility unit. 
Hence, for example, the slow-hg proteins of the above DAB or 3’-Me-DAB fed 
rats, represent 1 . 0 $ of all the liver proteins. 
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The following two fractions of h-proteins from'rats fed the 3'-Me-DAB 
diet were isolated: (a) the ho region, (b) the slow hg f middle hg region. ' . ; 
These were then analyzed electrophoretically in sodium veronal, pH 8 . 6 , O.l^*- "pit 
Since: the descending proteins, denature due to the absence of chloride, only 
ascending patterns were so. analyzed. Figure I shows the analyses of isolated v 
h^-proteins. Only after prolonged electrophoresis does an asymmetry appear, 
indicative of heterogeneity. However, electrophoreses, at lower pH and ultra- 
centrifugal analyses each reveal the presence of three types. Figure TT 
shows similar analyses of the other isolated fraction, consisting of 57 $ ho, 

30 $. hg-slow, and 13 $ hg-middle. 

Assuming the absence of protein-bound dye with the middle-hg proteins, 
present only as 13 $ of this fraction, direct protein bound dye analyses in¬ 
dicate in the case of 3'-Me-DAB : fed rats that the h^-proteins,. which repre¬ 
sent. 6 . 8 $ of all the soluble proteins of rat liver, contain approximately 
12$. of the soluble protein-bound dyes. Likewise, the slcw-t^ proteins, which 
are only 1 . 9 $ of all the soluble proteins of these azo dye fed rats contain 
approximately 24$ of all the protein-bound dyes. Similar results have been 
obtained with the other carcinogens, DAB and 4'~Me-DAB> as well as with the 
protein-binding non-carcinogen , 2-Me-DAB (see Part IT). 


Through the original studies of Kensler and co workers (10), and many 
thereafter, dietary riboflavin is known to inhibit certain azo. carcinogens. 

In addition, the nucleic acids have been implicated in protein synthesis, 
growth, and heredity. For these reasons, it appeared of interest to deter¬ 
mine whether the isolated soluble h-proteins from azo dye or control fed rats 
might contain fl.avo- or nueleoproteins. Since these h-proteins were isolated 
by electrophoresis and subsequent dialyses in the cold against pH 7.4 buffer, 
followed by distillled water, possibly the preparative electrophoresis and 
the dialyses may have removed any flavin or nucleic acid present, if they dis¬ 
sociate under these conditions. However, within this limitation, it can be p b'v 3 ;, 
• said that as isolated the h^- and hg-slow proteins from control or 3 1 -Me-DAB - >;■ 
fed rats do not contain significant amounts of either riboflavin or nucleic 
acid. Table I shows that the RNA content analyzed to be only 0.02$ and the - v '" 

DNA content' found was only 0.07$. Likewise, as presented in Table II, fluor- 
imetric analysis for riboflavin, based on the assumed usually found 1 mole 
of flavin per 70,000 grams of protein, revealed the extremely small maximum 
probable flavoprotein content in these isolated h-proteins of less than 0 . 15 $ 4 * 

for rats fed 3'“Me -DAB, and 0.02$ for their control. 

V .... -v/:r, v-v . ■ • >. ‘ • * ’v.-. ^ z.l 

Source; https://wwwjndustrydQcuments.ucsf.edu/cJoOs/moptQ0pft,,.. 731 7 ',, 5 ;. 4 -;/^: 1; 
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In summary, by original techniques the h-proteins, previously found to 
contain the bulk of soluble azoproteins after azo-carcinogen feeding and 
found to'be sharply reduced in the azo dye-induced tumor, have been electro 
phoretically resolved into six subclasses. Two partially purified h-sub- 
fractions have thus been isolated and shown to contain protein-bound azo 
dyes. Further, such isolated and dialyzed h-proteins from control or dye 
fed rats do not contain significant amounts of nucleic acid or riboflavin. 
This is of interest considering the roles of the nucleic acids, in growth 
and the inhibitory effect of dietary riboflavin on certain azo carcinogens. 
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Tobacco ItvDustry Research Committee 

Part II 


Increase of Certain Soluble Liver Proteins 
Associated with Dye Binding during Aminoazo 
Dye Hepatocarcinogenesis in the Rat 

by 

Sam Sorof, Emily M. Young and Dorothy E. Knospe 


The second phase (12) of our work of the past year has dealt vith the 
behavior of the proteins of one, small sub-class of these same soluble rat 
liver h-proteins, the siov.-hg proteins. These proteins represent, only 1.0 
to 1«9$ of all soluble rat liver proteins, exact quantity depending upon ex¬ 
perimental conditions to be described. In' other terms, the slcw-t^: proteins 
represent only between 0.5 to 1.0$ of all proteins, of rat liver. Evidences- 
appear to be compatible with the possible direct involvement of this small 
group of proteins, the "slow-hg" proteins, in azo dye carcinogenesis. 

The azo carcinogenic, azo- non-carcinogenic, and control diets were fed 
to rats exactly as described in Part I of this Progress Report. The soluble 
proteins, of liver were then prepared and analyzed electrophoretically by 
methods also summarized there. 

The soluble azoproteins absorb liver maximally at wavelength 4©5 m^. 
Hence, this property may be used to determine the location of azoproteins of 
separated components in the electrophoresis, cell. Figure III shows the ab¬ 
sence of light absorption of wavelength greater than' 530 m^. by the h-proteins 
of rats fed DAB- or control diets. However, using light of wavelength 390 to 
450 vy^ the separated azoproteins from DAB. fed rats absorb the light, in con¬ 
trast to the control diet pattern, shown in juxtaposition. The beginning of 
the light absorption corresponds to the beginning- of the slow-hg proteins. . 

The lack of absorption by the tu-proteins appears to indicate the relative 
lack of azoproteins' with this component. Similar experiment has been done 
with the other tested dyes. These experiments do not offer information about 
the possible azoprotein content of the other adjacent components, since the 
slow-hg proteins are present throughout the remainder of the cell. In any 
event, the slow-hg proteins are thus shown tO' contain azoproteins. By direct 
analyses of isolated fractions in the former study (6), the slow~h 2 proteins 
account for 24$ of all the soluble protein-bound dyes of rats fed the more 
potent carcinogen, 3,' -Re-DAB, for 2y to 3 weeks. Similarly, in the case of 
rats- fed the parent carcinogen, DAB, for 4| to 5' weeks, the slow-h 2 proteins 
contain 22$ of all of the soluble protein-bound dyes; while the correspond¬ 
ing, value for the extremely weak carcinogen, 4'-Me-BAB, fed 11 weeks is- 24$. 
Likewise, in the case of the rats fed the non-carcinogen , 2-Me-DAB, for 11 
weeks, the slow-hg proteins contain 19$ of all soluble protein-bound dyes. 

These slow-h^ proteins, which contain azoproteins, have also been ob¬ 
served to exhibit an interesting response to azo dye feeding. Figure IV 
illustrates the effect on the amount of slow-h^ proteins caused by the feed¬ 
ing of 3*-Me-DAB for 18-21 days, when the resultant protein-bound dyes are 
at their maximum level in liver. The average increase in the slow-t^ pro- 
teins from such 3'-Me-DAB fed rats has been 48$, compared to the correspond¬ 
ing control proteins. 
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In order to determine the cause of this observed increase of the slow-h2 
proteins, a series of experiments, have been performed the results, of which 
are summarized below. Compared to the 48$ increase for the twice as potent 
carcinogen, 3'-Me-DAB, the parent carcinogen tested, DAB, caused an increase 
of 60$ after feeding 4-§ to 5 weeks, its corresponding peak time of liver pro¬ 
tein-bound' dyes.. Similarly, the very weak carcinogen, 4'-Me-DAB, caused a 
53$ increase of slow-hg proteins after a feeding of 11 weeks. However, the 
non-carcinogen , 2-Me-DAB, compared to its control, also fed for the binding 
peak time (11 weeks), thus far has caused no increase in slow-hg. proteins. 

This Is so despite the fact that 2-Me-DAB 1 is structurally so similar to the 
azo carcinogens, that it is capable of forming relatively large amounts of 
hepatic protein-bound dyes (3), Including those bound to slcw-l^. proteins. 

That this increase in the amount of slaw-hg proteins is not , due to the 
known stimulated growth, per se , associated with carcinogenic azo dye feeding 
is seen in the control-like level of these proteins from the 3 days.' regener¬ 
ated rat liver. Likewise, this increase can not be caused by the decreased 
dietary intake of azo dye feeding, since the 2-Me-DAB fed rats, which eat 
less than: those on the other tested dyes, did not show any increase of slow- 
h2 proteins. Similarly, this increase cannot be due to protein binding only, 
because the 2-Me-DAB causes relatively large amounts of liver protein-bound 
dyes, including those bound to slow-l^ proteins. Up to the present time,, at 
least, the only reasonable correlation with' the increase of the slow-hg pro¬ 
teins appears to be the necessity for both ' protein-binding and carcinogenicity. 
As a purely speculative working hypothesis, which we of course are not pre¬ 
pared xo defend, we wonder whether the observed preneoplastic increase of the 
slow—h^ proteins may constitute a specific response against the effects of 
their binding of carcinogenic azo dye derivatives, as opposed to those from 
non-carcinogenic azo dyes. If so, this response of these proteins may be an 
ultimately unsuccessful attempt to compensate against their dye binding, with 
the consequent already demonstrated loss of h-proteins in the azo dye in¬ 
duced tumor (5). Therefore, we further wonder whether possibly the slow-h^ . 
proteins may be the specific target liver proteins in azo dye hepatocarcino- 
genesis. 


In summary, a small sub-class of h-proteins, the slow-hg proteins, have 
been shown to contain a relatively large share of soluble azoproteins result¬ 
ing from ingested carcinogenic or non-carcinogenic azo dyes. Only the tested 
azo carcinogens, DAB, 3 ! -Me-DAB, and 4'-Me-DAB, induce a relatively large in¬ 


crease in the amount of slow-h 0 proteins. The structurally-close non-carcin¬ 


ogen, 2-Me-DAB, although capable of also forming, dyes bound to these slov-h2 
proteins, has thus, far not been found to cause such' an increase in these 


slcv-h2 proteins. Thus far, the only apparent correlation with this increase 


appears to he the necessity for both' proteinn-binding to these slow-h2 proteins 
and carcinogenicity of ingested azo dyes„ . ^ 
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Table I 


Diet 

protein equivalent 

Yrna-p 

RNA 

/ DNA-P 

DNA 


color-developed, 
mg. 

mg.N 

protein 

* 

mg,.N : 

protein 

d P 

: 3’-Me-DAB 

15.5 

0.2 

0.3 

undetectable 

1 

3'-Me-DAB 

16.2 

1 

undetectable 



3'-Me-DAB 

17-3 

0.2 

0.03 

1 

0.9 

o.i4 

avg. 


0.1 

0.02 

O .5 

0.07 

Control! 

19.8 

0.1 

0.02 

1 

i 0v5 

0.08 

Control 

15.8 

0.1 

0.02 

0.4 

0.06 

avg. 


O'.l . 

0.02 

LP\ 

• 

O 

0.07 

i 


Nucleic acid analyses of isolated "h^ +- slow-hg -f- middle hg" fraction from 
rats fed 3 : '-Me~DAB or control diets for 18-21 days. 


. Source: https://www.industrydocurnents.ucsf.edu/docs/mnpl;Q0G^V ' 

























Tattle II 


Diet 

Wt. of protein 
mg. 

Riboflavin Content 
37gm. 

3 "-Me-DAB 

171 

<^10 . 

3 i: -MB:-DAB 

233' 

< 5 

3 "-Me-DAB 

Control 

348 

1 

3 "-Me-DAB 

Control 

245 

ca. 0.7 



* Based on average 1 mole of flavin per 70, 000 grams of protein (11 
Riboflavin and "flavoprotein" contents of dialyzed azo- or control "h^ +• 
slow hg. 4-middle hg" protein fraction from rats fed 3'-Me-DAB or control 
diets,, respectively, for 18-21 days. 


;; Jgource: htt^^wwwjndustrydocumehts.ucsf.edi^p^s|ncm|^^^i. ; V' 
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ELECTROPHORETIC DIAGRAMS OF ISOLATED 

h 3 PROTEINS. 

3-Me-DAB CONTROL- 3 WKS.j NaV, O.l n, pH 8.6; 

1.3 % PROTEIN 






Source 
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Mguve 



300 mins. 
6.52 v./cm. 


i ELECTROPHORETIC DIAGRAM OF ISOLATED h 2 a 

h 3 PROTEINS. 


DAB CONTROL-4^ WKS.; 3.1% PROTEIN- NaV, O.lji, pH 8.6 
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DAB 


CONTROL 



SKiPjBb'w 


s 


420 (390-450) mv> 


420 (390-450) mu 


SPECTRAL EVIDENCE FOR PRESENCE OF AZO-PROTEINS AMONG SL0'.V-h 2 PROTEINS 
OF RATS FED 0.062 DAB FOR 4* WEEKS. 

(5190 mins, at 4. 30 v./cm. ini 0.02 VA H'aV + 0.03 li HaCI, pH 8.6) 


’ I! 


Figure III. 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOpO. 
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EFFECT ON SLOW-h 2 PROTEIN? INDUCED BY FEEDING 
0.057% 3 T -MeDAB FOR 13-21 DAYS 


c 

(7150 mins, at 4.30 v./cm. in 0.02^ NaV ♦ 0.03/t “aCt, 
pH 8.6: 1T. 4jj protein) 


'i nj re 


c 

” 7 " • ... ■ ."’ 7 : .. 

Source: https://wwwjndustrydocuments.ucsf.edu/docs/mriplOd0p■-•^1 
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\ :i. Name of: Investigators f „ Pathologist 

( ( Norman Moloraut, Ph.D. - Immunologist 


?i ;f . */. J ■■ 



• s'S? 1 *!®?, , . Waldemar Medical Research Foundation, Inc. 

..& Sintsink Drive tast^*** in 

« ^*0r*Wngton, N. Y. 


!W- 


4- Project or Subject: 

■ - * •■' l . ‘ 

1 . '• • i ( t J 

Y, Reqairo-niwJs. 


Study of Host Factors in Experimental Induction of 
Pulmonary,Tumors in mice. 

. Wv*»3>v 


f V 
• * 


I 


:J , • . V ; ’• - . ■ !; . ■ ... . . 

Detailed Plarf of iProcedUre^(Us^ revets^ side it additional spacers pe^ded^ oi ’• 

fCvffcrs^si« 


.h>nS[«S< trrtKJ VipirVK4ntaT.)ippr6'ich t t6"thV luhd canctr pFobl«m 


t f 

*[ 

V- 


y*iy'iIs in* inability 5 W^h^^rtiiiVbwcihogeW^o establish itdeq^at* baser line' controls and - A 
: vvjf ; ,! y yepw9uHW*"i ; s*ul't^ indicated by, thd* induction;*of 0 ibng cancer**^ The techniques^ < - 
fi t V ^hich^havS ^eh ysed^to.date^incibde'tbe‘ inductioh : of- a 'meihyicholanthrenS'pellet en- 
;> -' cased lh.hire,mesh with hooks, placed into the bronchial tree through a trachestomy 

and, the Introduction Of the methylcholanthrene by means of an impregnated thread v 

^raj^ 5 though'^ the' 1 ^phest Wall into the limg by’a r fine nsedre.^'Trr the former procedure, 
ii‘ is )?if ficult" to* eliminate associated infection: in'the segment of the lung obstructed 
*" ly‘ the J ‘p#liei. irt Furthermorejf ^arclnoma as yet 1 har not’ been induced 1 with any degree of 

?:C t> ; » y‘1 V V 1 'V* V»*V. h Mt 4 *Y l W.'U'I -X S . . !- r. f. * * .* ’ j . ■ .. , . * * * 



"i'i. 6 |>.rdpose<f 'lhV\ we' inventigalta^ %. tVchhi^ie^'if' dire'ct Introduction' of the 
carcInoijen ! ih i'propylefie 'glycol 31 hr ^alers61* solutibh sprayed with slight pressure 
with a tracheotomy by means of a fine glass cannula directly into a bronchus. This 
•would eliminate all of the aforementioned complications. Furthermore, with the 
techniques employed previously, it has been difficult to secure a significant 
incidence of bronchial carcinoma. It is proposed that enhancing agents such as 
cortisone, and/or appropriate lyophilized tumor, normal tissue or anti-sera to 
tumor, be given along with the carcinogen, In order to attempt to establish an 
adequate incidence of experimental lung cahcer.of Once this base line control is 
established, it is then proposed to repeat the procedure with those agents asso¬ 
ciated with smoking that are considered to be carcinogens. This will be done on 
various strains of mice and if necessary, various strains of rats. 

../tv- 2\<2*:vt\wk ij.rane-- 

Pcuintytv C-flreer !bo ir^Muti'on 

Source: https://www.industrydocuments.ucsf.edu/docs/rpnplOOOO * 
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5 continued 



If the basic technique here proposed meets with success, since in the process of 
smoking, areas of the lung are exposed to temporary states of relative anoxia 
and since individuals in their environment are exposed to carbon monoxide and other : 
fumes which interfere with normal respitory exchange leading to relative anoxia and 
since experimentally, Goldblatt and Gey have demonstrated in tissue culture that 1 
under conditions of low oxygen tension, normal cells have changed Into malignant ‘% 
cell;, it is proposed that the above experiments be repeated on animals in closed 
chambers with controlled oxygen tensions. 


V 


A' f; 


•P' 













■ ... 'V, ,, . • • ; .. i V . * . ‘ ' .r, X -' 4 

Source: http$://www.industrydocuments!ucsf.edu/docs/rnnpl0D^O' 
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$ 9,250.00 
1.500,00 
none 

1.000.00 

300.00 


Dv, ^s>Jptal tv;- > $12,050.00 


«&rc?r,L, iW" 


H V. ■ 


• V 


7 Anticipaled Cto.lioil oF Jhf M.JfJff S ''Sv 

, \ . J Wonsan c^ji " ' - -Y 

8.. Facilities and staff Avail^blb Experimental Animal Roomj cold roots) Biochemical Laboratory) i .-V ' 
'Inbred strains of mice) Lyophilizer) Histo-Pathology Laboratory, Immunology and < ' 
Bacteriology Laboratory) Spectrophotometry) Tissue Culture) Chromotography. . 

3 *■£?**? 'Y ! *v' i « Peseereh FeuadaiieB*, jVie* . •• . ... ' yMl/ 

• Staffi •‘Pathologist, Oncologist,.Immunologist, Biochemist and Pharmacologist in >' vi 

addition to technicians^^,7,;:: v V‘ , r Y-/ 

/•ji v n-sarti.'tgton, a. Y* ■' . 


4 s( .•* t* * ituda ?•# Host FjctoTi" in Hr^erlmental Xnd'JCtissft.'.o/' 4 

h 9 Additional'Requirementt. in U«. ' : * V‘, 


t. 


*. J ‘ 

4f * 


U y. 

f'V. * 
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10. Additional Information (Including relation of work fo other projects and other sources of supply): v 

Experimental Induction of tumors in .animals has been.sftown ^through our .studies.]« 3 
... on inflammatory responses including;immune p^nawn^ to^eiaW :3i4 
to the status of host function,*' 'By means of such Ygents as ^cortisone,./ lyophlU^ed 
tissue and tumor extracts, ahd anti-tumcr ^anti^sera, : tumors ;i*hi^ t7n , 

hot ‘grow have. "been Induced tq grow and even to’ 

of dur ovjn 'Studies and appended Jbibliqgraphies axje '■.jperti’nont'asfYAtth® J ' vl,0 ifk;0t.ad: 
BasSrga and Shublk (Science jLSl/.iCOj/and Pomeroy .(Cancer .Research .^4,--20^^'nrooiirdvi*^, 
Recently, “Todlan’ of the Sloan-Kettering Institute/ following , these sauna procedures g**,; 
has Succeeded. In growing ’human ^cancers in rats. , jt' is^ibeJLieved^that. in order; f to 3ff l? 
succeed Jji 'the experimental ’induction of. lung tumors in animalsV‘that the -techr-wn 
nique jaa/ Tecjuire. 8000 “ method .of intervening in .the formal physiologic, state of 
the host. Indeed, thid may very well be "a clue to the possibility that carcino¬ 
genic substances in products such as tobacco smoke, have tbaix influence on,;, 
hosts in whom other factors of debility are existent. Y,. Y YYY-it'^Y.. 

' « •;r4X«.nofev5ky by *.»f .•• M‘u 1 ,i<vtr, 4 , ybi# 


d o}.„iiiiut*. <ii'j of ».hrr sfC' 4 -e^ti 4 qjise;, .further»»r.e^ wi th 
t*viy*ihves esfjtcyod prwv&^tiy.,- rAti ^een difficult to secure.^ 
incidoncu of bcronchi.ai carcinwa. It it-, proposed that, enhancl-nsr • ;**<??' 



various strain* of rdce atvl if nect'-cir/, 

Florence-Lazere- 


Business Officer of iHo Instilufion i 1 

; ., f >. , . . v . . . W. * »: . 

• ... . ■ V- : . ; ^ v : 

Source: nttps://www.induBtryaocumetits.ucsf o.du^ddC^/frThprlO^Gi^e» 
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?. Ar.ri'ipctid: Duration cL'^ckU . ...... ^ / x 

1. Name of Investigator: H^rbsrt J* SpOOY (l) 

Dr# Alexander Borota (2) 

’ ; . ,. Er* Thotaas H* McGavack (3) 

2. Titlfe; i i <y* > - ?-;r . *t. lv;- 3*::* 

U) Assistant Professor of Pertnatologyi (2) Associate attending Deroatologist| 
(3) Director, New York Medical College, Metropolitan Medical Center 

3. Institution Research Unit. 

& Address: 

New York Medical College 

Metropolitan Medical Center Research Unit 

at Bird S. Color Hospital 

yi Project orSubject: "•»«*• It, “ d 17 * M *» Yort 

.. - V'.. ? * - J ~ f. i % ■■ *j I Rc q ui; 'j rr t n h . 

This study will ddal with the following questions! (1) How does smoking affect the 
v 0X81 oucosa of aged patientsi (2) Can a possible correlation be made between smoking 
and the development of cancerous or pre-cancerous lesions in the oral mucosaj 
(3) shat is the frequency or association of smoking and the development of 
pre-canceroua or cancerous lesions of the oral mucosa? 

; y "JO. Additional : lnforn«»iso ; fiocludii’g rdijtton of wort to other pr?iecfs ond otHsr »V wJifi: 

vT 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 

r--\ V 

ef s» : !?t»-.;^ " t'.v- 

See attached protocol* 


/'{/ .v. 


• if& _ 


L 


t „ /. 

-rtf* 


— : -£i* * - 


'?& M. t KfyWitiS 


S.’ * ('>■. xk’C :*?e.ir '*■ 
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1003541231 



IHH.UHv'CK <T SWKJjm fiW THE ffl/tt. MUCOSAE CF AGED PECPLF. 


FOREWORD 


. * 


Smoking or the use of tobacco In any fora as a caneerogeniC factor 
has been studied by a number of investigators* The results of these studies have 
been widely variant in their conclusions* Some workers have considered the use of 
tobacco an important causative agent in the development of caneer of the lung and 
mucous membranes of the oral cavity* Other workers have felt that it was a 
relatively unimportant cancerogenic agent. These contributions expressing somewhat 
opposite viewpoints all arise from good scientific sources. Therefore, it would 
seem apparent, even to the casual observer, that in the studies which have been 
carried out, factors other than tobacco may have been completely overlooked or 
misinterpreted. In view of the confusion in the field, it seems wise to direct 
a study towards answering the following questions! (1) How dees smoking affect the 
oral mucosa of geriatric patientsj (2) Does Broking alone produce cancer or precancer 
of the oral mucosaj (3) Does smoking alone predispose to cancer or precancer formation 
of the oral mucosa and (4) What is the role and importance of other cancerogenic 
factors in the domestic and occupational environment in the development of oral cancer? 


v * 


PFFTGN f£ TKR PPESEKT IWESTICATICH 


,v 




In the present study it is planned to examine by methods later detailed ~:j. 
the oral cavities of a large number of people within a geriatric population* A ' 
certain percentage of these people have never smoked and the others have been smokers 
or users of tobacco in some form to a greater or a lesser extent* All subjects will 
be chosen from the wards of the Bird S. Color Hospital* There are several obvious 
reasons why the oral cavity has been chosen for this type of observation! 


;i*v 


1* 


The oral cavity is exposed to the highest concentration of smoke 
other inhaled material| 


and 


2. 


It may react to irritation from a wide variety of causes with no 
discernible response) or an inflammatory reaction with cancer or 
pre-cancer formation) 


3. 


It is an area which is easy to examine and reexamine accurately 
and continuously. Moreover, this is an area from which objective 
biopsy studies may be made with relative ease. These subjects will be 
divided into groups in relation to their use of tobacco. All of those 
who «o not smoke at all will be placed in a single group. The remainder 
will be divided into sub-croups predicated upon their smoking habits. 


© 

© 

CO 

cn 

n 

Co 

w 


In each subject historical data will be gained regarding (a) race, age 
and sex) (b) occupational and domestic environmental history) (c) duration and 
intensity (amount of the Use of tobacco in any fora and (d) familial history, which 
is to include both smoking and non-smoking members in so far as obtainable* 


Physical examination will Include a study of (a) body habitus, natural 
pigmentation, eye color, personal distinguishing characteristics) (b) careful v 
examination of the oral cavity and readily visible adjacent structures) (c) a 
general examination to detect other lesions of skin or mucous membranes and , : : ; 
(d) general medical and dermatological examinations* 




-^fr 


Source: https://www.industrydocuments.uCSf.edu/ClQCjs/milplOOOO . v/, 
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Influence of Sacking •••••»•• Cont'd. 


Laboratory exaainations will be employed when and as 
necesaary to establish a diagnosis. These will include* 

1. Routine cheaical and serological examinations. 

2. 'dhere indicated, special tests will be done, such aa 
cultures of the mouth and of the lesions themselves. 

3. Biopsies of those lesions which clinically demand removal; 
biopsies of lesions which are suspected of being cancerous or 
pre-cancerous. 

Tata collected as above will be analyzed to answer questions 
which have been raised in connection with the use of tobacco. 

At least 1,500 patients will be studied so that deductions can » 
probably be made statistically valid. f 





• r " 


r y 


Source: https://wwwjndustrydocunpents.ucsf.edu/ddcs/mnpldOOO. 
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6. Budget Plan: 


TOBACCO INDUSTRY Cw* : ■•. .*■, 

• 150 EAST FOH15Y SEeONtyTW* )\* 

Expendable Supplies 

M.Vj=,V ;'• . ; Appliwt:cn e r r 3 1 , an< ' n i k E ^ ui P ment 
" * , - - -— Overhead-TSid r 

Other l5! * 


Sl% 200.00 

_65Q.0Q 

Vfl.CO 


•«■ *- Mi'. 

*y Ai-' 


IDc^; 


Total $ 19,032,50 


7. Anticipated Duration of Work: At lta * t OH* year. 

1 :-vr- v. . # 


,1 .« : 

.S. FaciHties and staff Avai| att |e : All ava i la bi e at Research Unit at Bird 3. Color Hospital 
H5' -and on the wards of the taro# hospital* ^ • l ; wr f ^ 

if j , 4 v':.V'«-• v ' c-'-j v *' »V<*•<*'■* •• V; *■/.s. v i ”.:*%■> ft 

,b V j * t. t 

..frtJt X-Afci ' *■' 

,-V ^ •1?-f -G ?i: 

*4?la <yjg’k i : *&c l ic<l *'>t 

. >• i * 


.4»*t9 <<!gk 

i'GtZ 

C<t * :: t ”■’*. 


LjUs 

* V - Vi 

A*.. $1 £<i 

t"<2 

i'Af 

■>k'M l 

1 i’ <::.V 

<' A?, v 


4- 

9. AdditionaliRfcquirements: M 

tH*- -bVv&S Jw-ilT d'gsi. -#t‘vX. Mt: wW* ’t.. 


fi>V/! vwts« oV v*>; (*s. 

• V 

V/;, 

i? •iertGtrt'O *6 '.CiiivU 


i ?•• . ;,l,v ;<:.■■■ ;r* ».•• i >.- ••* </ 


>.?.)! I.sftzl ti'is 

*t, v t *1> .*?«??* 


t*.- . ";r 


v A .2> • • s.{t, t'-tfv>*-H' 


HitV it vi v :v;-f >■;/ .-•^uou’f ! > oy *"■ -i ■■■’*?k.*?■ •»<" '• 


»->X U vtb'OU'i' 


10. Additional Information (Including relbtion of work to other projects and other sources of supply): 

$,*• i t r«t> ‘>»i i 4! an of •’roceCun reverse sic'a >\ ivulhona! *pa:o is i»«wce<i)t 

Ho other sources of supply* 


Signature 


/*/ H. J. Spoor 



H. KcGavack 


BufmessoMeer'iitffeilfi^titution 

Source: https://www.industrydocuments.ucsf.edu/docs/mnpl0000 


1003541234 




SEE 





'" ft ■'■/■ '' ; - ' • ' • - • — TOBACCO INDUSTRY RESEARCH. COMMITTEE >4> ';'. ' ^ y V ^: 

■.;':'m ' V *■■■■■’■•;'■ ; ; r 350 FIFTH AVENUE .NEW YORK 1, N- ' Vi*!**^ . .' ..;.^..y . 

, v.:^ Euc i^ f^r,: /.<■-; v:, T 

'■ iV ; ;f V: - : v ' : ' >. ■ : ’ Applicat^f^fceare^an^ ^ 

.•• ‘4“A-‘ i: 'ir < • ■■; ■,<■ 1 n *■ ■ v •/ r ; ,-• »' ■\ ?- "" 5 ."...... : '••"••* 

. 'v.-. , ,.' family, ow* ***i Dat0: September 30, 1953., 


»'-7 


**&■•* y •j££ i %' 


1. Name of Ihvestigator-. ?fUlia« E, Sfeith. M.D, 

7 ,W*!s*.;fV>V3 0* Vvc^k 

2 Ti(fe _ *:.«©. yvtr* SMefanlW **■»'«» *• iv ~ 6 ' 

-y *?rp *^ * *^ r A v *i!d'j^'. 


3. Institution 

& Address: 


h A ^ J V''ve ; VL r ^-'f> *.». <*»- Wi**. Av. s^» I 

Address: ■---* ,\?17G Glenwood Road, Englewood, New Jersey 


' 4. Project or Subject: Experiments pertaining to lung tumors. 

1. Exploration ©f specificity of a rapid tost for carcinogenicity of chemicals. 

. .?. AOcJ 

2* Starch for a virus In pulmonary adanomas of nice* 

3. Investigation of dietary deficiency of choline in relation to lung tumors. 


' 5. Detailed 1 Plan of Procedure (Use reverse side if additional space is needed):, . , ... . . - ... . 

-.V'J0 A4&wJuJ Inioramtte* IJncWing <4 wwfc tp otf.er pro;ect* ana ctr*r source, tri ,•< . / " ',,: 

' •■••• ••-> ••• • - •■• ■■■■ ■' ■■■ •: •'.*•■.. • ; v f*~•>•*•,••••'., ;•; < 

1. Enumeration of sebaceous glanda and observations upon,hair loss within ten day* 

after skin h'svd pxovjded:«.jrapli 

pridictihg 'the ‘relailvcf^karcinogenie' potencies;WoerivatiVe^o#^petrcleuai," cpai. tix 
and' r 6igarette "iitoke'/'as indicated in attachsd material (Smith, H.H.$ Sebaceous 
gland activity*'as a Measure bf r the relative carcinogenicity of certain oils and tars. 
Buliv V^r4 c /U»a. Med^fn prai«)V ■■■> •<— ■ 

riiUa rfewsi-ftH'd :*n *>ne c\^u-ve -at .^iS« 

A purpose of the present project is to explore the specificity ofthsse early, 
changes thrbtfgli stu&f _df pure chaodcals of; Varying suia C4rcinog«niclty and stru©-. 
tu^ally ¥elat^lwt heft-carcinbg®^!® compounds. Xt liaise, intended to apply this 

*i$sss£% "HfraOK ’«*&*; *5 m. 

■ tKe erIgir.tOT :r of'' tMi* t(ichnlqu» # ' i Y. KiVt l^wv'offeriKiJaa'ippointoi.nt as' i* 1 

viiitfh^ professor !f» ^ho University of Paris, to work in" the laboratory of ' f 
Profedso^E. Ijnj^fipt aV the Faculte* de Phancacie, where studies of the potential 
carcinogenicity, of cigarette smoke ere being conducted under the auspices of the 
Institut Natlonel^d’Hygiirve dV' France, Supplies of pure chemicals of varying 
carcinogenicity have been offered by Professor A. Lacassagne, Director of the 
Institut du Radium, in Paris, which possesses a unique collection of such compounds* 

<:*♦»»<«», »/ ;i*ni«8»- iL-JIIitha.JiU?--- 

2. Use of the tissue transplant technique for ; ascertaining carcinogenicity of 

materials upon lung tissue is commented upon ii) attached,azticlfs.(smith, > N«S»«*c < _ a 9^ 
The tissue transplant technique as a means of tasting materials for carcinogenic 
action. Cancer Research 1949, 9, 712-723j Lung cancer with special reference to 
experimental aspects, Arch. Indust, Hyg, & Occup*. Med. 1932, 3, 209-217f--— 

aijsinoij O.ficer oi fHd milfruticn 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Evaluation of claims for occupational factors in cancer of the lung, Acta Union 
Internat, contra la Cancer, 1953, 9, 476-484), 

Cancers of the nasal sinuses and lung have appeared to bo an occupational risk 
among employees of a nickel refinery. By means of the tissue transplant technique, 
1 have in unpublished experiments Induced transplantable adenocarcinomas by 
intramuscular inplantation of nickel powder together with fetal lung tissue frost 
C strain mice, I now am carrying one of these tumors in the third generation of 
new hosts, I wish to learn whether this tumor carries a virus capable of in¬ 
ducing similar growths, I propose to test for the presence of such an agent by 
exposing pulmonary tissue from mouse embryos of the A strain to be extracts of 
this tumor that was induced from pulmonary tissue from the C strain. The exposed 
pulmonary tissue will be transplanted into A strain hosts in an endeavor to avoid 
tumors from the growth of any Intact C strain cells that may inadvertently be pre¬ 
sent in the extracts. 

3, Clinical end experimental studies have indicated that several types of tumors 
may result from dietary deficiencies. Primary carcinomas of the lungs have been 
reported in 38$ of rat3 fed a diet deficient in choline (Copeland and Salmon, 

Amer. Journ. Path. 1946, 22, 1059-1079). No lung tumors were found in control 
animals fed a diet supplemented with choline, 

,If these claims can be corroborated, they would open an interesting field of 
experimentation upon otiology and possibly treatment of lung tumors. It is there¬ 
fore intended* v - '"'I )V , . • v ; ; ••• 

a) to repeat the feeding experiment of Copeland and Salmon, using a group of 
100 rats (50 fed a diet deficient in choline, 50 fed the same diet but 
supplemented with choline). 

b) to conduct a similar experiment with ICO mice of the A strain with spe¬ 
cial reference to any alteration in the frequency of pulmonary adenomas 
among them. 


v : V 
>• . .. 




: Mi : 5 
;; »■ c . 


' , • vf , 

• .V- : r 


. ■. ( >'■ 

I 







\ . « • ‘ '■* -/:■ 4 V; ; V-. 

. - .... ......., : 

Sourc©' htt^s^/A^v^vii^icsl• 



•" ~ —-r— ,M ^, , T?r7r?r T7 ' ‘ n; i ;y> ~ ~i* T '.~‘ p~ T r ^ cfi m ^-. rjfy .f i <mtmm i ^-i ii 9 jyfipg i jfe 1 1 ' 

;'V- ’ V.'' ’•' • r y:; V'V • P>$?£■ 

■''■*y*-- -\.■ *.;.■]■= - J : '' i T08ACC0 iN5Uti*%^>Prihcip»I investigator i.\ $10,000 •• 

J B /‘T‘\ ■■' 4 3Si EfFTH AvfNUS Hiatologist-tschnician '3,000 

^6. Budge! Plan: t ir ' . . . Aniaal caretaker .... . . >300 part salary . 

^W7: 7^7 ' Applies- cheaic<l g^ - : 

■} fr •:..•■?/• '... : •■ 1 .* \ • f ;. v / 4 »#' n.(,or (travel, lnvastlgator 4 ‘ 1,200 • 

— > . ;■:■< fandly, one way) 


par year 


1. f S-.S its< ii *?*vl*\ W *■. 

7. Anticipated Duration of Work: '* 4 *** # 


•;.^ ? , u Two years beginning March 1, 1906 

8. Facilities and Staff Available: 

5 -Laboratory facilities, maintenance of animals and histological services will 
77 V'be provided by, the Faculte'd* Pharmacie, Universits* d# Paris, Av. de 1 
* 0 bservatoire, : Paris 6°, Trancd* * -ilvw***. 


% of .^.ar^atf^sgi W \vw \r&ra, 

k & AddifionaTRequiremenfs:fif.itS' *# 1*9*. S# : ****4**U. 

#■■■ • f-a rtm in yulavt^ary *t 4 erwj?*» etf r-i-H** 

Non# 

5*-/ -t/ ^tl-sijvjcy s-f Ir raUti-sn rs> U«-tg turee*. 




.-V cf Prcc^du^e \Jv$ averse ride if *ddifion*>[ i.pace: ii f 

; 10. Additional'Information (Including relation of work to other projects and other sources of supply): 1 ; t/ / 

• , . ; ' •• . * i - ''■ . ? ' , ‘ . •• • .. ■ m ' 

Th^>^nstitut, National-d’Hygisns da Franca pas appointed Profeseora Xacasaagne, 

■ s'y^rlihg>id^rt*auf^,c^uot fc ,in thelr^xtspeotlvaiUboratories, studies upon the 
, i^>otentiaX,oarclnogenicity of^saoks.frpa various types of. tobacco and to Identity ‘* 

’ \ttny carcinogens thatfmay bejprssent, ’Professor Truhaut has invited me to work in mg 
*Ms leboratory in prdar.,to,apply ray rapid test for carcinogens to some of the mate-* 
> rials developed in the course of this program. 


»•» k : 



r'fhis Institution , possesses a unique collection ,of .carcinogens and related com¬ 
pounds. r The director. Professor tacassagne, and his associate. Professor Buu Hoi, 

- have conssnted ta.supply approprlats .samples and.advice.for,intelligent.selsctlon 
^of-coopounds v td explore,the specificityjof^ the rapid,test;for carcinogenicity" * 

Ut.»* de FfcMis^*id§. WiSeort stuttins of 

dsAdln^stl^tjr of finer«?e esadwtad vy.<jur the w«p.icea ef • 

• pure che«lrel» of vasrvV;^. 

be«A offered hy ^rcfessar a* LicosAJigrw, Dire ate# <i \>* 
?>»att.«ut «?u hadloA,, in *»**. s,. «hich a^aesaws a ml’t* ''M k-itiri *>l »noh 

Signature »/ William E. ftoith. M.D. 

V.i- • •-*■# cf the trsft'ml.^nfc 4*tVLnw -u Direciot.of Projecterrcl&oi^tfioiiy Cf 

WW* iwg m«w is 

vW- v,'.svva «n«naplant t^chaip-Je as a. si^sns c-i tvITTv la r'^r •^icine^ewia^ 

-siy* £«&**& Hswstth 9* l.uf^ Mitcsr v$ speoiatl xef«rt&c# to 

aapeata,- Arch, inrtust. tiyg* i Cec um.■ ■' _ 

Business Officer of the Institution 

Source: https://www.industrydocum i s.ucsf.edu/docs/mnpl0000 
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NEW YORK UNIVERSITY-BELLEVUE MEDICAL CENTER 
NEW YORK UNIVERSITY POST-GRADUATE MEDICAL SCHOOL 
INSTITUTE OF INDUSTRIAL MEDICINE 
550 First Avenue, New York 16, N. Y. 

ORegon 9-3200- 




September 30, 1955 


,Dr. Robert C. Hockett 
Tobacco Industry Research Committee 
5320 Empire State Building 
, \ New York 1, New York 

Dear Dr* Hockettj 

Thank you for your advice in our recent telephone conversation* 

I am submitting herewith an application for a research grant. The back¬ 
ground for this proposal is as follows. 

Last fall, Professor Lacassagne visited: me to discuss my rapid 
test for estimation of carcinogenic activity of chemicals. His interest 
stems from the possibility of applying this procedure in studies of the 
v 1 potential carcinogenic properties of cigarette smoke now being conducted 
in his and related laboratories in the University of Paris. Chemical 
fractionation of cigarette smoke is being conducted there by Professor 
Buu Hoi, one of the outstanding chemists in the world in the field of car¬ 
cinogens, who has had many years experience in the preparation of carcino¬ 
gens and their analogs for the studies on relation of molecular structure 
to carcinogenic activity which have long, been a major program in Professor 
Lacassagne*s Institute* 

Last May I visited Professors Lacassagne and Buu Hoi to inquire 
into the possibility of obtaining for rapid test fractions of cigarette 
smoke prepared: by them- and, more particularly, pure chemicals of varying- 
carcinogenicity from their extensive collection in order to evaluate 
specificity of the rapid test. 

These associations have been most cordial and stimulating, and ; 
Professor Lacassagne has assured me of laboratory facilities if I wished- 
to do the work in Paris. He offered to supply appropriate materials, and 
advised that the best space would probably be available in Professor 
Truhaut 1 s laboratory. Professor Truhaut conducts studies of industrial- 
toxicology for the French government and is one of three men appointed by 
the government to investigate biological properties of tobacco smoke. 

Recently, I received the attached letters from Professor Truhaut 
offering me facilities in his laboratory, provided that I can obtain a 
grant to cover my salary and the purchase cost of animals. He offers to 
cover the cost of maintenance of animals and preparation of histological * . 

’ sections. N ' **" *'* .V 

#• » * t 9 


• ' ■ In drawing up the proposed budget in the attached application, 

I have, however, introduced items for supplies and technicians' salaries. 



Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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I 1 believe this is wise to assure prompt supply and service. Since this 


•• ’*u -vpiwus#* 

:.t* vacate 


application' requests more support than Professor Truhaut stated necessary, * 

* I feel confident that it will receive the signature of the proper officer 
of the University of Paris. I am forwarding the application to you at V’VISYW 


properly executed copy from the University of Paris. 




-n. 


Sincerely yours, 





s/. William E. Smith, M.D 1 . 


Enclosures. 


■ . • • .1 ; i i4'4V'-v, 
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TIRC Project #114 
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William E. Smith, M.D'. 


'vH&t&t 


Biography 

X:.-‘ ■ ■ 
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REDACTED 
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1934 A* B., Princeton' , , . 

1938 M.D., Johns Hopkins 

1940-43 Research fellow in bacteriology, Harvard’ Medical 

School 

1943-47 Assistant in pathology, Rockefeller Institute for 

Medical Research * k ' ; 

1947-49 Associate, Sloan-Kettering Institute, for Cancer 

Research 

1949-53 Assistant professor of Industrial medicine, New York 

University 

1953-55 Associate professor of industrial medicine, New 

, * York University . * * •* 


Publications • * ' * * ** ’ * - 

List attached. (on file with R. C. H.) 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, N. Y. 


Application for Research. Grant 


■ v..‘ 

V.. .-‘•-I 

■■■ : v^r 


Date: July 29, 1959 * 


xirnm 

■$$$ 

'■ r 


1. Name of Investigator: Douglas H. Sprunt, M. D. 


2. Title: 


Professor of Pathology 


- 


3. Institution 

& Address: 


University of Tennessee 

6 k South Dunlap, Memphis, Tennessee 


. ■ - " ■* * ■■ 4 " t; ‘ '■ "> » '• r. : ■ 1* *^‘■ •*** 

4. Project or Subject: Multiple Repeated Pulmonary Irritation as a Cause of >•<•.? \ • 

Lung Cancer. . . , , ... • • h-'u 


5* Detailed Plan of Procedure: This study concerns the effect upon the mamma¬ 
lian lung of chronic irritants, instilled 
intratracheally over a period of months. It is in some respects a follow¬ 
up on the statement of Winternitz and others (“The Pathology of Influenza," 
Yale University Press, 1920) following the influenza epidemic of World War I, 
that the metaplasia and proliferation that occurred in the small bronchi 
might well result in bronchogenic carcinoma. 

We have been able to produce atypical, metaplastic and prolifer¬ 
ative changes in the lungs by the injections of bacterial toxins (staphy¬ 
lococcal, streptococcal and diphtherial)> vaccinia virus and 0.1 normal 
hydrochloric acid into the tracheae of rabbits. The amount Injected is I ce ., 
and intratracheal instillation' is made with a syringe and needle under direct 
vision. Preliminary studies with India ink and trypan blue dyes have dem¬ 
onstrated that this method, aided by the normal inspiratory movements of the 
animals spreads injected fluids into large portions of both lungs. 

After an irritant is injected, prophylactic antibiotics are given 
to protect against secondary infection. The rabbits are re-operated at two- 
month intervals until a total of five Injections has been given'. Then the 
an ima ls are allowed to live until natural death intervenes, when gross and 
microscopic study of lungs and Internal organs is made. 


Since the essence of this experiment concerns the effect of long¬ 
term, chronic Irritation, the number of animals available for comment at 
present is quite small. To date, however, many instances of abnormal changes'' 



ia cells,-metaplasia and proliferative changes have been observed (see illus-, '^77 
■ trations) 1 . An encouraging factor is the high incidence of metaplastic pro-'/jSlthh 
f liferations produced in young animals after only short-term irritation, often^^ 
within ten days after Instillation of the irritant. 4 nn«ir 44 a 
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■In the evaluation of these lesions, the importance of cytologic and 
' : .-h- morphologic standards is important. In situ or carcinoma of the lung has 

: V much the same diagnostic criteria as that of the cervix uteri. In this de- 1 

.£/:? i ’■ ••; &'partment, we have had an opportunity to study, in connection with the Memphis 
and Shelby County Cancer Survey, a large number of biopsies from' women with '? 

‘ v * : ‘V <iro v* -f /-m i e* /"»Vs 4 vs -4 -V\a AAv«r-<Anl * 4- V 1 TiTr'* Vi nun QVQvm' i-i wq o "r» n rm 




f various changes in the cervical epithelium. We have examined smears on over 

000 women and have examined biopsies of the cervix in over 2500 of these TJ ^ 
{•women. On the basis of our criteria for the diagnosis of carcinama-in-situ % 
.V;.£rt,of the cervix, we do not believe any of the lesions that have so far occurred 
in the rabbits should be called carcinoma-in-situ, but the epithelia as shown 
in the accompanying illustrations are markedly altered and are not merely *0 
regenerative. It is our belief that some of these changes would have pro-' 


• r»J:. l < • * '• 



' V : . . results lead us to disagree with Spain, (Am. Rev. Tuber!. 79-591^ 1959)'who 

f k;rt k!. recently advanced the concept that the bronchial epithelium follows separate 
,' 7V ‘ ’ ' lines of response to injurious stimuli, the first being that of simple regenera-‘-7/^ 

,. tion, the second being that of malignant neoplasia. This represents a new .«nr 
'^^^K^iapproach, since much of the thinking prior to Spain's article had been directed «Pil 
’^toward that of regenerative proliferation progressing into neoplasia, with 

• . \ r*Virrnrvf n ■nr*rv^ir*‘! ncr rmil-M t>1 . *hhpn rpcrpnprflf.’l nn rnof.n-nloc-lQ ■7Mmm& 
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found many areas of atypism and carcinoma-in-situ situated in the p ul m o-nary 
- - tissues independent of the primary cancer, but in a parallel series of cases 
1 of chronic lung diseases, only regenerative changes were found! Thereupon, l:v>,vv;n?T 
::postulation was made that a specific- carcinogen produced many pre-malignant 
'X-'my'm areas in the lung cancer cases besides the primary carcinoma, and that con- 
versely, chronic lung disease per se does not lead to cancer, but elicits a' 

• f - : separate epithelial response leading only to regenerative proliferative changes 



: • rl 


'’‘Ik.-'ly•‘‘f/■'The article of Berkheiser (Cancer, 12; 1959) discusses the more gen-1* 
" ' ' '*V erally accepted concept that injury to the bronchiolar and pulmonary epithelium 
■- ‘leads to abnormal changes in the epithelium which resemble cancer. It is our 
belief, however, that although as pointed out by Andrial (Arch. Path. 86: 9 f +; ■ 

1959 ) that while the metaplasia produced by influenza disappears shortly after 
the infection is cured, if the pulmonary epithelium were repeatedly irritated, 

’ as we are doing, that the lesions would progress to cancer. ' . 


6 . Budget Plan: 


Salaries 
Expendable Supplies 


$13,600.00 
2,300.00 
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Permanent Equipment . .. 3^000.00 

.“sMirt'-'- * 
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Facilities and Staff Available: We have a veil-equipped, air-conditioned 

animal room' and laboratory in use in this 
work now. There is adequate space for expanding this program. The program 
has been supported by a grant from the United States Public Health Service 
($7000.00) since March 1, 1957* This grant expires February 2, i960. 


The graduate student in this program, Mr. James M. Parsons, has 
been working with this program since its inception, three years ago. He is 
taking a joint graduate and medical program, spread over nineteen academic 
quarters, which will lead to both an M.D. and Ph.D. degree. 


Additional Requirements: 


10'. Additional Information (including relation of work to other projects and 
other sources of supply)': 


The graduate student, Mr. James Parsons, who has been working on 
this project since its beginning, is now a little over halfway through his 
academic program. The program is expected to run five years. After the first 
year, the budget would be reduced from $22,195.00 to $19,300.00, as we would ■ 
not need the $3000.00' for permanent equipment, but we have allowed $500.00 for 
eventualities. The $3000.00 is to be used to purchase 70 additional rabbit 
cages. We have 101 in use now, but this number should be increased. We hav e 
adequate air-conditioned quarters for this addition. : ■' ‘ ! 


If this grant is made, we would not expect to seek further aid for 
this project from the United States Public Health Service. We are enclosing 
a book of photographs from' the lesions found in rabbits in this experiment. 

We do not believe any of these are lung cancer or even carcinoma in situ, but 
they do show a number of abnormal changes. , v 


The amount of money in salaries is as follows: 


Graduate Student 
Technician 
Animal Dieners (2) 
Maid 

Retirement 

6 

Total 


$3600.00 

4000.00 

3400.00 

1800.00' 

800.00' 


-3,600.00 


Consumable supplies comprise glassware, antibiotics and animal food. 


The $400.00 for "Other" is for travel of the graduate student to 
medical and scientific meetings. 


/a./ Douglas H. Sprunt 
Director of Project 
Douglas H. Sprunt, M.D, 


/s./ Cecil Q. Tipton . ' ■ -■•1; v 

Business Officer of the Institution 
. Cecil C. Tipton, Administrative Assistant 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE '**•* , NEW YORK 1, Ni Y. 
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Application "For Research Grant 






• i.- f v 


i ?*,r 




7.. Ant'op»t»d Durrrion i 


(;; 1. Name of.lnvestigator: 


j. ... .'ft.;facilities jrjtd Staff Available J- 'M: VY « A »»' i ' •"> \ ■’■>■. * v / t ’i:-.\* • V.^v' ; ;.r v; v , 

%•• ,' v. ; ', v- ■■ '•• ■■'■' ■'*.,'•* . - r * *! v&rtti *&%'■*&" pfd^f«*Ovir?.ph machSs&iV th*rjo*d^jM§‘xw '• r,7 ,; ' ••' 

i J pruljli* P^xipheF^r Vescvlax/iSystfttn^ fUnds.tr’ ^aa 


-v7' : Y i 'T4* fellow* iri - one full tir*’, yWpsrt/iiLw* - ‘Yy / 

77 m Y, .*fcai:uMe.{o tua ‘tfe* - 'V<a«p'#rittt.v« ;«tud!-e3., , > r £77^7^777^7 7 77 7 

7’v. 7- . ns,,,uho ?. ^ l i f‘Cardiovascular Dept,, Medical College of South Carolina -Tr^T' 7 : '7 
v;y•■*• 4 ;■•••',;& Address: v7 : 716 Lucas Street, Charleston, South Carolina •'"'a '7 • 'T-** •' A 7 


li 1 1 > ^^ ^Jl-^Parison of the effects of smoking cigarettes with those of V v /v ' 
,a&:■ ^ subcutaneous injections of adrenalin chloride on the,peripheral vascular 'v^; 

* ’ ?t 'system of normal males in an effort Id determine what the effects of smoking’ ; 


T a cigarette is equivalent to in terms of a known yasoconstricting agent* ' ! V .7 

77 , 7 -,a ;v ' 7 ; j. .v; v ' v A 777 . V;| vi ; '.7 7777 77’7 


■ v ; - .*> 

■ ?' T ' ‘ M 

v ^ - * ’■ . ‘ 


• VI, ki\t*T.:*Hcir (Mudin<j. t-Aa*k % cf 4 : cA ^ %vi >4 ‘'y; ,i ' , V« v 

5. Delailed ^Pjbn ,pf, ^ Procedure ^.(Use reverse sjde ^additional, space .Speeded): .Comparison la.to'be, made: of the 7- ! 

• r 'affects of.smokingitwo standard,- popular brandynon-filtered;Vcigarette 8 i*t c <■;, 
« .natural.rate# and a. standard dose 5 (amount :,to be determined)«of" sub-ailablju A; 
cutaneous adrenalin chloride .ort the peripheral .vascular Vsystem of human . 

subjects*i.Subjects will.be 1 normal ,a!iale:toedical:!6tudents;i0r'm9mber3.ofji f , ^77 

' our hospital house staff, the majority of whom will be habitual smokers ''U0 
but will include non-smokers for comparison. Utilized for this compari- 
rA'[ *on will be pulse rate, blood pressure, skin temperature, and plethysmo- V, 

graphic determination of pulse volume. The skin temperature and the * .7' i 
f. pulse volume are to be obtained from the digits of both the upper and _ ••, 

. - ; lower extremities. Serial determinations are to be made on cigarette 
fasting subjects before, during and after both the smoking and adrenalin 
administration, with a minimum of twenty-four hours separating the two. 
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6 Budget Plan: 
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' -i * i■ < ¥ : > 1 

- r ‘ft-- f- % . ■ * ; /. 


;.*■■>■ *; ^ VTfr■; v' 


•' .. ; y&HJEt 4*ji^r ■"• 

•v -:.«-|i.^s^,^ Iaries '#;•. -v-; .v. - 

■ v v'W .■v;- *.••■..’f-yr, f >• Expendable Supplies >' ; : ; f -hv'.p:,^'■.'*.■.''• 

! v--. V j 1 '> . ; '- .-’‘v Permanent Equipment • f -V-' 'i 

>■>,,■- •« l " ' fl - ' Total P $4,104 .QQ 


' > *Salary to be used for additional help and not 
<;•'•. • for the investigator, ,-y}'^x*A 

7. Anticipated Duration of Work: -r 

,'fi tp*- X ame °'Xwelve Months. -$Xii *:. 'ji >«•* r ♦ J*, M.P. 

; v 8- Facilities and Staff Available: 

1 ' 7 7;le ‘ ‘ Direct writer plethysmograph machine, thermocouple and 

other' permanent equipment are on hand or on order from other grant funds. 

.“■i 


..< *i'l 

200.00 ■' ?'. ''££e:j;t. 

o.oo -v.-.p. .**•? 

304.00 

•-■•V/w . 


O f 00 


TWo medical fellows in Cardiology - one full time, one part time - 


/py, , • available to run the comparative studies, •;-i; P .-V 

r : hj i. 118 ' Xp '■ ■'■ - v v - &ii 4l-<( if '>&•.''* - 
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^ -10. Additional Information (including relation of work to other projects and other sources of supply]- t ■ 1 ' r . ^ 1 

by colleagues under -irio they .grant i» under wayiiii^^J 4 | 

fi'v a - sn-effort to?establish a : jnethod*of jaeasurlng- vessel- constriction utilising . /'• i ■ ■ 

;V'1. ' i®icrophotography of conjunctival vessels.*'!,When this .is proven and.available 1 

'j ?>if ;> ' - further opportunity will ,ba afforded to study the effect of‘smoking, 
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J. Manly Stallworth, M.D. . 
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Business Officer of the Institution 
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□Tobacco Industry Research Committee 

TIRC Grant # 20R1 

Dr. Fredrick J. Stare 

Harvard School of Public Health 


CONFIDENTIAL 

.. "/'V/jT 

■■ ' 

Progress Report #2 
August 3, 1956 

1 

■ r,- . * r. >> 
\ 


"Progress Report on Research Grant-in-Aid entitled ’Experimental 
Studies on Cancer utilizing a hew technique to see if various 
tars extracted from tobacco may incite the formation of lung 
turners." 


l) Additional emulsions of tobacco tar concentrate have been made 
using different emulsifying techniques and with and without carrier oils. 
None of these were suitable in animals, presumably because of the nicotine 
content. Although some animals survived, all of these experiments were 
terminated because insufficient numbers would have seriously weakened the 
statistical significance of the results. _ 


2) The neutral fraction of the tobacco tar concentrate was prepared 
as follows: the toluene was removed in vacuo and the tars were vigor¬ 
ously agitated with cyclohexane. The cyclohexane solution was extracted 
three times with 2N HCL, three times with 2N NaOH, and finally with water. 
The cyclohexane was removed: and the residue was used in subsequent studies. 
Although emulsions could be made in a manner similar to that used in earlier 
work, it was felt that it would be desirable to demise a procedure which' 
would circumvent prolonged elevated temperatures. The following method 
was adopted: the proper amount of the neutral fraction was added to 7 ml. 
of 100 percent of ethylalcohol which contained 2 to 4: gms. of Plurouic - 
F68 (a polyoxyethylene - polyoxypropylene glycol). The mixture was 
warmed to effect solution and then was rapidly injected from a sterile 
syringe into 95 nil* of sterile 5 percent dextrose. This results in a 
colloidal dispersion of the neutra] fraction which is well tolerated by 
animals, when given intravenously. Several strains of mice have been 
given 9 intravenous injections of this preparation and are now under 
observation. Control animals which have received all emulsion ingredients 
except the tar fraction' are also being, observed. The alcohol in the 
emulsion can be removed easily by the use of a rotating low temperature 
evaporator; however, no adverse effect of the alcohol has been observed. 



3)' A high speed stirrer - homogenizer has been constructed for use 
in preparing, the emulsions which' contain' carrier oil or the original tar 
concentrate. Work is still underway to develop a still more efficient 
stirrer-impact device, for the tars remain troublesome because of viscosity 
characteristics. We still feel it would be desirable to give some of the 
animals tars which have been purified as little as possible. ; .... 


4) From the work which has been concluded with a variety of known 
carcinogens given intravenously (not prepared from tobacco tars), it is 
apparent that even at elevated doses some do not give rise to an appreciable 


tumor incidence. Furthermore, one cannot predict which agents will be 
effective. Therefore, it is obvious that negative results with the 
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tobacco tars will certainly not prove the absence of carcinogens. How¬ 
ever, to date, no tumors have been found in any of the animals injected 
with tobacco ter extract. We intend to continue the animal experiments 
using both the "colloidal 1 ’ and emulsion preparations of the neutral ' 
fraction until the expiration of this grant. . . - 










' " 


V; 






’Strife 

mw'mw 







.h-r 

}'^v! 


' ‘ * V- 






<< ^.v- : iwd^u iinuuoim rc jCArv^n ujmmi 11 tt 

:f rtftio|i|y350^FJ^. AyfNO?) #tf 
&pifa»»* cfl "#»T <i:'|#b *T * *Mh9#«o&J tmwnl '#w 

V«6 :JTO' 


&&& nlvfr&$ tm Jm 


&fc^rt**tas© ttfrbm f ftbtt afloi*H?s& ««X4t0 'i^dJbceV' ixi. lievioe2l& «*£&<» *&f 



ru> '.-Vf *••<•• 

—r^w yww ,^.V„ ■ : "|V>i^--V 


rirvm*& -y\ "4'^r. ■ 7 
• 7 ** s1,: 


bn& dci3£cb $£?, 4atf&T »Xj*« 5 ey -tyiev; ^ aav/4?^J&Bjw& 


v* 





?V' 
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5 may incite 'the formation '> ''V'^vf?':’/ 
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<-,-: source of calories for use in patients unatle to consume adequate amounts of 


j^tiions of emulsions of fat that can be safely injected directly into the blood 
91 1 * * stream. The main purpose of these studies has been ^to. develop a‘concentrated 


'•v :; ‘l' food. 
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f > r ‘,, : V • ; But in- addition to supplying calories,' fat in a si suitable emulsion might . 

/ be used as a vehicle for fat soluble chemicals or drugs "that one might wish to ' 
give directly into the blood. This is where cancer came into our research programs " t 

---?/-.■ i. .v-o-- *-vif e^- - * -'it :'V: ; : - 

^■-■:.■■/> ; DMBA (dimethyl benz anthracine)' is a known carcinogen. '• It is fat soluble f i' 


; ■ as are most known chemical carcinogens. When it is dissolved in fat along with . f(fy’f;; 
soroe estrogen, the material finely emulsified and given to rats by vein, adeno- 
.. carcinomas of the breast result in 100$ of the animals within 16 weeks (See 


attached reprint) . 

WZsft r./.’ ' < 




r: r 


M<?: f ■■• 1 


•i -^V> ’• '. *'■ •' "r h i i \ •' */ 'r v : :. : i :./i •/ 

V‘y V ,v :i, f We propose to utilize this'new technique to see'if various tars extracted /J 
r' ; ; A from tobacco will give rise to cancer of the lung or cancer in any other body ( . , 

o be coonerative with Rome xn tobacco . ’ %riMA 


■‘ tissue. These researches would have to be cooperative with some xb tobacco 
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' assistants* and research student* ramber 65-70 individual* par yaar* ^ 7 | ^: 

senior staff includes besides the two investigators listed on this appli* '.lVy : P*P 
V*** Mayer* 0* M* negated* 0* V* Mann* S* B* Andrus* S* Oerahoff* and Ift '"’ 1 
.‘^fm^tt*.Tjna$on* All of the staff are available for consultation* Vv ? - 

night bo motioned that the dapajetr-*^ u ‘* 14 - A,, '“ 41 -' *•'" 

,s -w$ ’■ (Dr* Andrus) and laboratory for pathology* 


vpfiP---- £?■'*/*hi» research would bear cose relation [to current research** in thi* lab* ; 

■ ; ip"oratory on cancer of the'breast# t--. ■.<• f;7 ; .vj' 4 P“;; -y ’?: r. ; p>‘v ;.• *;4yr ; 'V ; ■■. 

t. ‘V ?■ •> -/r'*,,•r/r^.-vr* .$ W ^ ? 

vlti'te^/Vvptf these researches should turn out id: be negative* in our opinion* they v f 
, Y-$Yfy.‘night constitute experimental evidence that tobacco tars have little direct •< p A vf?,y 
^y^1^ ,tUtlon *® canwr of tho limg. If the results should be positive it should ! ’fy ? 

ViV v; bo possible to fractionate the tars and |iie what components are involved* Pi/;- l* <<. 
pp-Procedure* night then Jbe 'designed for thalronoval of the offending substance 1 O ? - 
{« if one is found* • ; .- v " 

< *'a * > "• Mo other funds have been requested for support of this project* V -"A-J' =-\V; p:'Ca} i ; •>. 
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i. Name of investigator: Frederick J. $t*re» Ph.D., M.D., and Robert Pi Geyer, Ph.D, 

4 Wk. t j ' ? . 


'^Tai* if r^j^y .^scond year of /j^Ie^V-Vsi'St .♦**«*.*•*:* At ;? f. iH-t year, v* 

’ , Title: ,*; profes*6r of ( Nutrition v abd Assistant Professor of Nutrition, respectively, 

* ' i * 8. f^v>:VH<5r* 3f« jJJ|v . . :: / • .. ... y- , —• 

.. tleaajr The 'of l-’v/triti.^ fw-t. ‘*4 and. 

- Jj3, Institution/,t fc Department, of Nutrition,:Harvard School of Public Health /i >/> 

15*.. • " " '*' ■' • 


yy & Address: i Shattuck Street, Boston 15,' Massachusetts 
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iProject or,:Subject: TContinuation of experimental studies of the possible carcinogenidrs (! :jt 
Vactioh of iigfcrette smoke condensate using emulsions of this material intravenously V J 
' sin rbtr and mice* ^Hic-lcoy* <•■ l- ■: y, 

J > ■ iJlWJ.jSftriWr.ii;. i . 





dared free .of. toluene,by means of a vacuum system employing liquid nitrogen. Son* 
th£s ^material will"be *us#d l iri %n emulsified form 'intravenously in alee* 


parable^animals will receive tar-free emulsions which will contain an amount of 
>,nicotine comparable,.to .that found in the tar emulsion. If possible, the use of v v ;- u> '’ 0,1 


iT#<* .tiovf injection Bwcxunw* ar* now av©ixaDA© in mm u ©scows n#c«ss*xy w in* 1 , ■ 

■of %lm than ban W bbtaintcl‘ v " 
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,Soae of*the,toluene-free,condensate will be rendered nicotine-free, if possible, v ; 
Although''«iy procedure used for this purpose might change the composition of the y; 

■> 4 a . x _ _■ __l . x a x. ___^a * i e a _j A--. — a '•' * vv ■ • , v - (. * v ! 


•tobacco tars somewhat, It would appear worthwhile if nicotine toxicity proves a * 
continued problem. Some discussion of this problem was carried on recently with 
members of the Ecusta Paper Corporation, 
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:■ The animals used will be Sprague-Dawley male and female albino rats, and C^K and ;? 

DBA-1 mice. Additional strains of mice will be used as warranted. The animals will ^ 


% be maintained on. stock ration except for a few groups which will be fed synthetic : 
; ration. Constant examinations for tumors will be made and autopsies will be done 




xv u*i:& •> 


•; on the animals. i- '' r r '■ r-. ; ~' .fy-v;'.;: y:- ■ -V >: r..- 11 .^”:-^.^ y . — y — ■ ; . 

i-v. -;:a- > .* ' ':. .K. ^ , v .> •; -,Vv ^««*■***#.-^ r- 'yy'. ■ Li: y'f .. 

\ .Some time will be expended to improve existing emulsification equipment. This is 
thought worthwhile because of the physical characteristics of the tars which make 


emulsification difficult 
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yThis i$ really the second year of exploratory research* At the end of this year, we 
v.-**pect...to i'Hnow 4/;'•this technique i* wor.th. pursuing < on* thi* problsm.' ! /ti/^i?if 

■ ■" 8. Facilities and Staff Available: - > .. ». ;■ , •• • • ’ • 

''./> _' , ti-jx • ■ < \v , . : * 4 '* " ' •' : • ; - : ■ - ' •; 4>t 

^Facilitiesi ‘ ; The Department of Nutrition has seven wt well-equipped laboratories and - 
is^actiye in a grea^ yar^ety of* _bioiogl,cai.,Tfisaarches ( ; inoluding cancer.".>.-/ A^V-/- v i v /? . 

_ ■ • > '' i'Voicfet* - i i v- " 

•Staffi Staff, technical assistants, and research students number 65-70 individual* ■ », 

• per year* , The see senior staff includes, besides the two investigators listed on this 1 'i :•* -t 
. application, Drs. J. Mayer, D. M. Hegsted, T. B. Vanltallie, S. B. Andrus, S* '.y» ; v* •, 
Gershoff* iand J4* Trulson* i All .of' the \.staff are available for consultation** It might • ; J <\ 

V be^jmentionedd .th^tv tt»e department* i.t*,own ik full-time pathologist (Dri' Andrus)ly iffyta 
anti* laboratory for pathology. ' ' ‘ 


• *«\ * 9. Additional Requirements: , 

s.». -v 

?;■ v. . ;• tv- r , . i, 


'V/,. v 

none 
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wwl^^tfoiieV^proiecfs^an^other sources of supply): s• .‘-tv 
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if-tb 

stitutVe)fcefimental !? evidehce that tobacc<? .tads’ hav4 tfttle direct relation to cancer * " l ' 

of 'the • lung i ''X f fhV results''should be ^bsltlve .l^'ac-C^ona^te ‘ •'/ r u ' 

+h L t'f ih* A 'SkriA ^mibrni * wrKa V^ Vnmr» AnAnt e 



, * , «. .. Director of Project <^ CJ 
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1 v *: Business Officer of the Institution 
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Committee: 

Dr. Kotin TOBACCO INDUSTRY RESEARCH COMMITTEE 

Dr. Jacobson 

Dr. Bynch 150 East Forty-Second Street #274 

New York 17, N.Y. 

Application for Research Grant 

1. Najne of Investigator : 

2. Title : 

3. Institution & Address: 


Date: April 30, i960 

Arthur A. Stein, M.D. 

Professor of Pathology 

Albany Medical College 
New Scotland Ave. 

Albany, New York 


4. Project or Subject ; The induction of bronchial epithelial hyperplasia 

by human cancerous bronchial secretions. 

The role of air pollutants in relationship to the incidence of bronchial 
epithelial hyperplasia as related to the above program. 

5. Detailed Plan of Procedure: 


See attached material. 

6. Budget Plan: 


(See page jf) 


a. Salaries 

b. Expendable Supplies 

c. Permanent Equipment 

d. Overhead (15$> of a / b) 

e. Other (travel) 


$ 17,800.00 
6 , 100 . 00 ' 
4 !, 500.00 
3,600.00 
■1,000.00 


Total 


$ 33,000.00 


7. Anticipated Duration of Work : 

Three years. 

8. Facilities and Staff Available ; 

See attached material for these items. 

9. Additional Requirements : 

10. Additional Information (including relation of work to other projects and 


other sources of su; 


/; 


s/ A, H. Stein, Director of Project 
s/ R. J. ? Asst. Treas. 


Soarc©:%i[^;//www.ind.ustrydocuments.ucsf.edu/d(j.(?s/rnnR]^%;-: 
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Application #274 


At the Surgical Forum, 45th Clinical Congress, 1959; ve reported on 
the induction of bronchial epithelial hyperplasia by h uman cancerous bronchial 
secretions. Two series of preliminary exper ime nts were reported. In the first 
experiment, bronchial aspirates were obtained at the time of bronchoscopy from 
two patients with carcinoma of the lung. These patients had tracheostomies 
and repeated bronchial aspirations were made until 100 ml. of aspirate was collected 
This material was then lyophilized, re-suspended in 100 ml. of isotonic saline, 
and filtered through a Seitz bacterial filter. A similar procedure was followed 
in 12 patients who were known to have pulmonary emphysema. These patients were 
bronchoscoped and the bronchial secretions were obtained. It required a total 
of 12 patient collections to again obtain a 100 ml. volume as the noncancerous 
control. : 1 • 


m 


1 >-V 
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Thirty male hamsters about 4*r months old were divided into three equal 
groups. One group received saline injections; one group received saline with 
nonneoplastic aspirate; and one group received saline with neoplastic aspirate. 

The injection program entailed 0.5 ml. subcutaneously twice weekly for 22 weeks. 
The animals were then sacrificed. The bronchial tree and other organs, were 
carefully dissected out and fixed in formalin. The bronchial tree was embedded 
en bloc and Btep sections were made. Histologic observations revealed polyp 
formations in the bronchi of 7 of the 10 hamsters which had received injections 
of the neoplastic material. Neither of the control series showed such formations. 
The remainder of the organs showed no abnormalities. . 




c 


c 



Second experiment: In the second experiment endobronchial aspirates at 
the time of bronchoscopy were obtained from 5 patients with carcinoma of the lung 
and 4 with pulmonary emphysema. Each sample consisted of approximately 5 to 10 
ml. of aspirated material and each was processed individually, as in experiment 1. 
The samples were lyophilized, re-suspended in tissue culture medium, and passed 
through' a millipore bacterial filter. A portion was then set aside (frozen) as 
a noncultured control. Human serum was then added to the reminder and this was 
divided into two portions, one used as a gross medium for S~3 hela cells, the ' 
other for FL-amnion. These cultures were grown for 9“10 days, then removed from 
their bottles and disrupted ultrasonic ally. Si m ilar groups were pooled. The 
only abnormality on short-term tissue culture was observed in the FL-amnion 
neoplastic cultures which showed some cytopathogenic effect after 3 days. Ninety 
male hamsters, 5-7 weeks old, were divided into six groups of 15 each. Hela, 
FL-amnion and noncultured; each in a neoplastic and non-neoplastic series. The 
injection program was the same as previously but was continued for only 7 weeks. 
The histologic preparations were identical. Again, the hela neoplastic series 
yielded a 45 percent of polyp formation; the noncultured neoplastic series, a 
51 percent incidence and the amnion cultured neoplastic series, a 70' percent 
incidence. The correlation between the cytopathogenic effect in FL-amnion and 
the increased incidence of polyp formation in this series was suggestive of a 
potentiating effect. 


€ 
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Experiment 3* Currently experiment 2 has been repeated in a large enough 
series to be statistically valid. Furthermore, at the time of sacrifice the y. 
bronchi are washed with saline and aspirated. We will attempt to complete Koch’s 
cycle in order to strengthen our opinion that a factor is truly present in the 
secretions of human cases of bronchogenic carcinoma which can be transmitted 
and ultimately recovered. . ' 

.. . *.SQU^5^^!i^(^'//WVyw.inclustly^ocUTiiei)tS'.-uc5"f 
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Proposed study ; We feel that there is evidence that in the secretions 
of patients with bronchogenic carcinoma there is a factor which specifically 
stimulates bronchial epithelium to undergo hyperplasia, even when this material 
is injected in a distant site. We propose to evaluate the role of various air 
pollutants in relationship to the incidence of bronchial epithelial hyperplasia 
as related to the injection program described above. 

Currently we feel that the anatomic knowledge that 

a) 90 percent of carcinomas arise in the region of the hilum 

b) multiple in-situ lesions occur in association with carcinoma 

of the lung 

c) there is relative freedom of the tracheal epithelium suggesting 

that a factor is secreted by the epithelium or peribronchial 
glands and in the physiologic movement of secretions to the 
hilum where they are progressively concentrated. 

The maximum concentration should be topically in the region of the hilum. 
Subsequent to the cough reflex the material is brought up without direct application 
to the tracheal mucosa. It may be that the effect of air pollutants is direct only 
in that they alter the chemical character of the secretion, the volume of the 
secretion and the concentration. 

After concentration we propose to inject a series of mice and hamsters, 
newborn and weanlings, with and without steroid,with the cell-free extract from 
bronchial secretions of patients with and without bronchogenic cancer. Half of 
the animals will be subject to periods of smoking and half will remain as controls. 
It will be of great interest to see whether the bronchial epithelial irritation 
associated with air pollutants has any effect quantitatively or qualitatively in 
the nature of the lesions which we have previously described. At this time I might 
again indicate that the lesions described in our previous experiments were observed 
without any inflammatory cell response. 

As another type of control experiment we propose to reduce our cell-free 
preparation to a powder, reconstitute them with saline and then create a spray 
effect which the experimental animal may inhale. This would give us information in 
regards to the topical effect of bronchial secretions in relationship to the 
respiratory epithelium. 

Subsequently, we will attempt to fractionate our preparations from patients 
with bronchogenic carcinoma in order to identify the particular chemical fraction 
which appears to be responsible for bronchial epithelial changes. 

The next step in this program will be to separate chemical fractions in 
the prepared cell-free materials from controls and patients with' bronchogenic q. 

carcinoma. Chemically our efforts will be directed towards the separation of O 

proteinaceous, nucleic acid or virus-like material. On the basis of physical C*2 

properties various fractions could be separated and evaluated in relationship C[l 

to associated injection experiments. ~ 
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Budget: 


a. Eixpendable supplies— 



Animals 

$ 4,000' 



Glassware 

1,000 



Filters 

300 



Chemicals 

800 




•- 

$ 6>loo 

b. 

Permanent equipment— 




Animal cages 

500' 



Freeze-dry unit 

1,500 



Bank of smoking machines 

1,500 

- 


Fraction collector 

1,000 

$ 4,500 

c. 

Other— Travel to scientific meetings 

1,000' 

1,000 

d. 

Personnel— 




Animal care 

3,600' 



2 tissue technicians ) 

1 biochemical technician ) 

12,000' 



@ $4,000 




1 part-time secretary 

2 part-time medical 

1,200 



student assistants 

1,000 

17,800 

e. 

Overhead — 15$ of a and d 

3,600 

3,600 


Total 33,000 

Facilities and staff available — My Curriculum Vitae is enclosed. Dr. Michael Vaako 
(Ph.D), Instructor, and Director of the Clinical Laboratories at the Albany Hospital 
will be basically in charge of the development of the fractionation and chemical 
analyses of the prepared material.. Joseph V. Landau, Ph.D., Research Associate in 
Oncology, will be primarily responsible for the preparation of the bronchial secretions. 
Allan Stranahan, M.D., Associate Professor of Thoracic Surgery, is cooperating by 
providing, us with all the material from patients who are bronchoscope! in his very ' 
active department. 


Anticipated Duration of Work ; The program is planned for a three-year period. The 
budget for the first year has been outlined on page 5. We feel that in' the next two 
years, a budget of $24,000 annually will be necessary. 
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Committee: 
Dr. Wilson 
Dr. Little 
Dr. Cattell 
Dr. Bing 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East Forty Second Street 
New York 17, N.Y. 

Date: April 25, i960 


#275 
(Cf. #89 

Activated: 10/1/55 
Renewed 9/1/56 

#168 

Activated: 9/1/57 

#203 

Activated: 9/1/58 
Renewed: 9/1/59 


1. Name of Investigator: 


2. Title ; 

3. Institution & Address: 


4. Project or Subject; 


Caroline Bedell Thomas, M.D., 

Associate Professor of Medicine 

The Johns Hopkins School of Medicine 

725 North Wolfe Street 

Baltimore 5j Maryland 

a. Completion of Studies on Smoker-Nonsmoker 
Differences among Johns Hopkins Blood Bank 
Donors. 

b. Continuation of Studies on Psychological 
Smoker-Nonsmoker Differences among Johns 
Hopkins medical students. 

c. Continuation of Studies on the Ballistocardio¬ 
graphic Smoking Test. 


5* Detailed Plan of Procedure; 


As discussed in the accompanying Progress Note (attachment 1), the work 
projected under our current two-year TIRC grant is not yet complete. Therefore, 
a grant for an additional year is requested for the following purposes: 

a * Completion of Studies on Smoker-Nonsmoker Differences among Johns Hopkins 
Blood Bank Donors . It is proposed to write two more papers on smoker-nonsmoker 
differences in these healthy subjects: the first, a comparison' of cholesterol levels 
and the second, a comparison of parental smoking habits, causes of parental disability 
and death, along the lines of the first two papers of the series (attachments 3 and 6) 

b 1 . Continuation of Studies on Psychological Smoker-Nonsmoker Differences among 
Johns Hopkins Medical Students with Particular Reference to Figure Drawings (Draw-a- 
Person Test )'. After a number of exploratory studies (see attachment Ij and after 
finishing the "Review of the Literature" now in the process of completion and making 
suitable reproducibility checks, it is our purpose to write at least two papers ° 
analyzing our figure drawing material with especial attention to sexual differentia¬ 
tion and identification and the relationship of body type to self image. The results 
of these studies will then be available for comparison with the anthropometric measure 
ments of sex components and body type now being made by Dr. Carl Seltzer on the same 
Johns Hopkins medical students under an independent TIRC grant. 

c. Continuation of Studies on the Ballistocardiographic Smoking Test . , yi : 

1. Much of our tabulated data on ballistocardiographic form before and after 
smoking is not yet published. A new paper is projected in which the points touched v 
on at the end of the New York Academy of Sciences paper (attachment 5) will be 
expanded and other data added. .. • . 

1003541258 
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2. At the recent New York Academy of Sciences Conference, Dr. J. H. Bum 
of Oxford, England reported that nicotine produces cardiac acceleration through' the 
release of local stores of adrenalin and noradrenalin, and that this effect is 
neutralized by reserpine. It is proposed that exploratory studies be made using 
reserpine, along the lines of our hexamethonium and amphetamine studies, to see 
how the individual patterns of circulatory response to smoking in man may be 
altered. This approach might provide a rough index or indirect bioassay of 
human stores of catecholamines. 



6 . Budget Plan: 


Salaries 

$ 8>550* 

Expendable Supplies 

500 

Permanent Equipment 

— 

Overhead (15$) 

1,500 

Other (Tabulation and 

950 

employee welfare 
benefits 5$) 

$n,500' 


7* Anticirated Duration of Work : One year 

8. Facilities and Staff Available ;a. Facilities : There is ample space available 
at our research project headquarters, b. Staff : l) Dr. Caroline B. Thomas devotes 
full-time to■ the combined research projects (TIRC and N.H.I. grants). 2) 1 Dr. Leona 
Wise Jones, Research Psychologist, joined our staff on a two-day a week basis on 
Dec. 1, 1959 to analyze the figure drawing material. She will be available on the 
same basis during the coming year. A recent arrival in Baltimore, she taught 
Educational Psychology and Educational Tests and Measurements at the Johns Hopkins 
Univ. last summer. (Pb.D. in Psychology at Northwestern Univ. 1944; has held a 
series, of full-time teaching and administrative positions; Who's Who in America, 
1958-59, American Men of Science III, Social and Behavioral Sciences):. 3) : Br. 

Bernice Cohen, collaborator in the Blood Bank studies, is a Post-Doctoral Fellow in 
Genetics (Chr. Dis. Biv., J.H. Sch. of Byg. and Publ. Health and Div. of Med. Genetics, 
Dept, of Med., J.H. Sch. of Med.). 4) Dr. Kendrick joined our staff Sept. 1, 1959, 
as full-time statistician, under a supplementary grant from the N.H.I. 5) Dr. E. W. 
Slockbower, clinical psychologist, administers and interprets psychological tests. 


9 . Additional Requirements: 

None 

10. Additional Information (including, relation of work to other projects and other 

sources of supply): ---------- - - 


The aims of the project outlined above are in harmony with those of Grant H-I891 (c6) 
entitled "Precursors of Hypertension' and Coronary Artery Disease" awarded by the 
National Heart Institute. The funds from that source do' not include most of the 
items covered by the budget given above. Where similar items exist in each of the 
two budgets, it is because the budget from Grant H-I89I (c6) is insufficient to 
meet the total expense of a given item, and the two budgets will be used in such' H 
a way that they supplement each other. . • Jre 
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^Breakdown of Salary Request: 


Director, Dr. Caroline B 1 . Thomas 

Research Psychologist, Dr. Leona W. Jones 
Statistical clerical and secretarial 


3,000 (she receives 

$5,500 from N.H.I.) 

2,400 

3,150 


$ 8,550 


/s/ Caroline Bedell Thomas 
Director of Project 



/s/ Thomas B. Turner 

Business Officer of the Institution 





Source: https://www.industryclocuments.ucsf.edu/docs/mnpi0606 
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’’TOBACCO INDUSTRY RESEARCH COMMITTEE 


150 East Forty Second Street 


New York 1J, N.Y. 


#259 

V) 


Application For Research Grant _ ■ 



1. Name of Investigator : 

2. Title : 

3 . Institution & Address: 


4. Project or Subject: 


Date : November I, 1959 
Sam I. Stein, Ph.D., M.D 1 . 


Coordinator of Research and Medical Director 


Bertram & Roberta Stein Neuropsychiatric Research 
Program, Inc. 

6770 N. Lincoln Avenue, Lincolnwood 46, Ill. 

(in collaboration with Gerhard Closs, Fh.D., 
Assistant Professor, Department of Chemistry, 
University of Chicago.) 

See attached statement. 


5 . Detailed Plan of Procedure : (a) Staggered dosages of oven dried mushrooms 
which have already been tested for their psychoneuropharmac 0 logical effects 
(Panaeolus venenosus, Panaeolus sphinctrinus, and Psilocybe caerulescens) will 
be administered in increments of one-half gram amounts to selected subjects. 


(b) The subjects will be non-patients and also patients, drawn as volunteers 
from a neuropsychiatric practice. 

(c) The full pharmacological mushroom effect is known to last on an average of 
two hours. A cigarette of patient's choice will be offered on two occasions 
during each experiment. The effect of the cigarette will be compared with two 
categories of stimulants given orally in solution, (a) caffeine sodium' benzoate 
and (b) amphetamine sulphate; the effect will also be compared with variable 
dosages of niacin (nicotinic acid) given enterally and parenterally. 

(d) The: measurements to be made before, during, and perhaps after the experimental 
process will be: 


(a) Subjective statements of patients. 

(b) Examiner's observation of patient's conduct. 

(c) Temperature, pulse, blood pressure, pupillary size, and skin texture 
or status at regular intervals. 

(d) Draw-A-Person test. 

(e) Polygraphic studies (Stoelting apparatus) at significant intervals. 

(f) Metabolites in blood and urine such as are routine but pertinent; 

but also special studies pertaining to general metabolic state 
(cholesterol, protein-bound-iodine), to liver function (transaminase), 
and to niacin degradation. .• 

(g) Some tape recordings of patient's statements. 1003541261 
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6 . Budget Plan ': Salaries $ 7400.00** 

Expendable Supplies 500.00 . 

Permanent Equipment 6000.00 

Overhead 1200.00 

Other 1200.00* 


$ 16300.00 

J. Anticipated Duration of Work : One year 
8 . Facilities and Staff Available ; “ 

1 - Sam I. Stein, Ph.D., M.D. Chief Investigator 

2 - Jerry R. Hora, M.D., M.S. * Associate Investigator (part time) 

3 - Jesus de la Huerga, M.D., Ph.D.* Biochemist (Consultant) 

4 - Gertrude B. Stein, B.S. Laboratory technician 

5 - Polygraphic equipment (Stoelting) now available 

6 - Space for research in the offices of Dr. Sam' I. Stein, 6770 N. Lincoln 

Ave., where two days per week are reserved for research activity. 

9> Additional Requirements ; 

1 - Additional part time will be required from these two members 

for this project * 

2 - Full time research technician ** 

10. Additional Information (including relation of work to' other projects and 
other sources of supply):: 


(a) The study proposed above regarding specific observations of the effect of 
cigarette smoking (nicotine) is part of a large program designed to examine the 
effects of significant mushrooms on the nervous system. The ultimate goal of 
this program is to seek pharmacological products which might be helpful in ex¬ 
pediting 'neurosis-therapy', that is, if possible, to create an' elevated 
functionality in the nervous system' to replace the inhibited or sub-potential 
functioning as obtains in neurosis. 


(b) The larger Program is affiliated with the Chemistry Department, University 
of Ghicago> (through'Prof. Closs; with the Pharmacy School, University of Illinois; 
and with the Mycology Research Department, Penn State University, (Dr. R. Kneebone) 


(c) It may be incidental that Dr. Hora and I (Stein) have theories of malignancy 
which exclude causation such as the one correlated between smoking and lung cancer. 
Dr. Hora: has worked and published on the idea that psychological-emotional states 
are pertinent in malignancy causation. My own theme (Stein) of malignancy 
causation is based on the fundamental irritability (as defined in biochemical and 
metabolic terms ) 1 threshold(s) of the nervous system. I believe that a chemo¬ 
therapeutic approach is needed but directly to the nervous system to prevent 
malignancy evolvement and not after the fact of malignancy development where the 
task of seeking chemical antidotes for each malignancy appears unrealistic. Of 
course, this malignancy feature is not an' immediate part of our investigations 
but the concept is always held in' mind as the effects in other studies are being ' 
observed. 


/&{ Sam I. Stein, M.D. 

Director of Project 
/s/ J. Salomusk? 

Business Officer 

Source: https://www.industrydocuments.ucsf.edu/doGs/mn|^dC) 80 ; 
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Applications #259' and 260 

STATEMENT ON PROJECTED STUDY 
to be submitted to 
TOBACCO INDUSTRY RESEARCH COMMITTEE: 

By 

Sam I* Stein, Ph.D., M'.D« 

Medical Director, Bertram and Roberta 
Stein' Neuropsychiatric Research Program, Inc. 
(in collaboration with Gerhard Closs, Ph.D 1 ., Assistant 
Professor, Department of Chemistry, University 

of Chicago.) 


Experiments have been in process with "hallucinogenic" mushrooms 
administered to human subjects. Mixed effects have resulted and tentatively 
reported; (1), (2), (3). Separate investigations are being made to determine 
the clinical effects of an amino acid (L-tryptophane) and of vit amin B-eomplex. 

The probable correlation between the several experimental products is being 
studied primarily from' the neuropsychopharmacological aspect. Some tentative 
correlations have been reported by one of us (see abstract of presentation at 
AIBS meeting, September 1959) where an emphasis upon niacin metabolism is made. 

In the course of a mushroom experiment with one of us the subject 
(G. C.) and the other the observer (S.I.S.), where a rather prominent and 
uncomfortable parasympathetic (serotonin-like) stimulation seemed to occur 
(p. 48; b.p. 98 / 70 ; temp 97—, cold extremities), the smoking of a cigarette 
at this point of the situation immediately gave a favorable type of subjective 
relief with reading c h a n ges reaching to p. 58 and b.p k IO 8 / 65 . Within a few 
minutes after the cigarette was smoked the readings returned to p. 48 and b.p. 
104/70; and with the slowed down effect came the subjective comment, "I feel 
pretty miserable now". Another cigarette later in the test process produced 
less marked but comparable effects. In contrast to the cigarette, the stimulant, 
caffeine sodium benzote, when administered tended to reduce the pulse and blood 
pressure to lower levels p. 44 and b.p. lOO/oO respectively. 

Our intent is to determine the chemical substance in the mushroom which 
is causing the parasympathetic stimulation. It is evident that the cigarette 
smoking here contributed a desirable stimulatory effect and had offset the "slowed 
down"' physiology and feeling which occurred with the excessive parasympathetic 
stimulation. 

It is our opinion that the nicotine of the cigarette was responsible for 
the enhancement of physiology and of feeling-tone observed here. Is this a more 
pronounced aspect of a mechanism or situation which obtains in the stimulatory 
effects arising generally in cigarette smoking? Is this a basic phase of the 
explanation for the latter? What relationship does nicotine have to niacin in 
the general stressor (Selye) or nervousness process? One of us (S.I.S.) contends 
that the sympathetic (with adrenalin-noradrenalin-histamine) part of the autonomic 
system produces the symptom-signs end feeling-tone of "nervousness" and the 
parasympathetic (acetylcholine) produces the symptom-signs and feeling tone of 
non-nervousness (slowed or quieting effect); whereas, the components of mood 
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(euphoria versus depression.) and associated energy are correlated with the 
status of the reticular (alerting)' formation of the brain' stem' and is 
subserved by a phase of niacin metabolism. 

In the further experimentation with the mushrooms or the chemical 
isolated from such and with L-tryptophane, the cigarette (nicotine) could . V - 
be used as above in a further study cf the observed effect as well as to 
determine the probable correlation with' niacin metabolism. The further ; 

experl mentation therefore should include laboratory examination of at least 
the niacin metabolites as they may be detected in the blood and the urine 
(Determined according to the methods used at the University of Wisconsin' in . 

their studies on L-tryptophane-niacin-serotonin' (4).) 

1. Observations On Agaries Causing Cerebral Mycetisms, Rolf Singer, «- 

Dr. S. I. Stein, Dr. Ralph W. Ames, and Dr. Alexander H. Smith. 

Mycopathologia et Mycologia Applicate - Vol. IX, 29-IX-1958, Fasc. 4 . ; . i> ' 

2. Some Clinical and Chemical Observations Of Panaeolus Venenosus, 

Panaeolus Sphinetrinus, and Psilocybe Caerulescens Mushrooms. 

Sam I. Stein, M.D., Ph.D., Mycologia, Vol. L-l, January-February 

- 1959. .. . 

3. Observations On Psychoneurophysiologically Significant Mushrooms. 

Sam 1 I. Stein, Gerhard L. Closs and Norman W. Gabel. In press, 

Mycopathologia et Mycologia Applicata. 

4. Disorders Of Tryptophane Metabolism. J. M. Price, University of 
Michigan Medical Bulletin, Vol. XXTV, pp. 461-485, 195® (Dec.). 
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' ABSTRACT 

Some Biochemical and Physiological Correlations Developed From Clinical 
Observations With Various Toxic Mushrooms and Medic i ria l Products. 


Sam I. Stein,* Ph.D., M.B'. 




CliniGal and some psychological measurements have been made after the 
ingestion of graduated amounts of Panaeolus venenosus, Panaeolus sphinctrinus, •; ,'f. 
and Psilocybe caerulescens mushrooms. These are compared with observations 
derived in clinical practice resulting from the application of psychopharmacological 
products (reserpine, iproniazid, vitamins, and some amino acids). Some practical 
correlations appear permissible at this time. Recurring effects and some variations 
will be presented. The latter might be explained on the basis of individual 
biochemical differences. 


* Sam I. Stein, is Medical Director, Clinical Investigator and Coordinator of 
Research of The Bertram and Roberta Stein Neuropsychiatric Research Program, 
Inc.; and also a private practioner in neuropsychiatry. 


The full paper is to be published in the Proceedings of the Society of Industrial 
Microbiology, 1959« 
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SOME BIOCHEMICAL AND PHYSIOLOGICAL CORRELATIONS 
DEVELOPED FROM CLINICAL OBSERVATIONS WITH VARIOUS 
TOXIC MUSHROOMS AND MEDICINAL PRODUCTS 

Sam I. Stein, Pb., M.D. 


Perhaps, first, I should establish a rationale for having a 
neuropsychiatrist on the program of industrial microbiologists. 

Individuals In your category must focus a sharp scientific eye on very 
small things, and the other eye might be focused on the idea of practical 
application. In fact, initially, it may take the fullest or complete focus 
of your attention' to a small biological sphere or area before the mind's 
eye turns to classify the observation into its correct place in the larger 
biological scheme. Contemporary psychiatry would do well to (or must): 
pass through a similar 'micro' orientation' regarding the fundaments of 
its material. 

Terminology is always important in science. The term'psychia¬ 
try is misleading. It implies an emphasis on psyche or mind. But the 
mind in the neurological or physiological sense is only another--variant 
in the fundamental functioning of a neural system. True the mind has a 
special significance or importance in that its specific content is 
coded into the human individual as its life period progresses. But for 
the psychiatrist to place a main emphasis on the quality and quantity of 
the mind-content makes him only a competitor with' the social scientist, 
the educator, the psychologist, the clergyman, the sociologist. TO' f: 
presume that the properties of the organic and physiological substrate of 
the mind in the nervous system are always constant is to overlook the more 
significant feature of potential instability in the entire sequence in the 
complex of mind functioning. Grundfest in "Evolution Of Conduction"' states, 
"The rapidly expanding organizational and functional complexities of the 
nervous system arising from mere Increase in their number accompany and in 
turn make possible the expanding capacities of animals in different evolu¬ 
tionary stages to' cope with their environment. One may hope optimistically 
that Homo sapiens of future generations will be endowed with a more highly 
developed and better functioning nervous system than are his' current 
progenitors". To. most of you who are not active in my field of work I may 
not have the problem with psychiatric preconception. I hope that I made 
my point clear that in psychiatry an emphasis of observation is needed to 
man's Internal environment, i.e., the mind's organic and psysiological 
substrate, how these latter integrate with' the fundamental functions of 
the nervous system and In turn the functional interdependence of the nervous 
system with other systems of the body, most significantly with the metabolic. 

Now, I should like to approach my observations of mushrooms with 
the following clinical analogy. If a drop of dilute atropine Is placed 
in the conjunctival sac, the pupil of the eye dilates within a few minutes. 
Here is a situation in clinical practice where the opthalmalogist produces 
a relatively local effect with one specific chemical, hopefully, up<5n one 
or a specific nerve which anatomically is so located as to make this 
technique feasible. I said, "hopefully upon the one nerve" because the 
atropine is also absorbed into the local tissue fluids from whence it enters 
the systemic circulation. Because even the few drops needed to dilate the 
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pupils and even when applied to a serous membrane type of tissue rather 
than' the usual routes of medicinal administration, produce in some 
undesirable systemic effects (palpitation, dry mouth, disturbed intestinal 
activity), the diluted atropine is being replaced by even more dilute m 
products capable of dilating the pupil but not as active upon other ''.'v' : ' 
tissues if absorbed systemically. Please, note how many observations can be ""’,*$$?■ 
derived from or how many variables must be considered in this one situation 
most of which are pertinent to the clinical study of all neurophysiologically 
significant pharmacological materials. Among these variables of consistent 
consequence are the factors of dosage, avenues of absorption, local effects, 
systemic effects, undesirable side-effects, time required for induction 
of effects, and the variability of response of the individual human'. In ,1 
psychiatry, in addition, the subjective feeling tone arising in a complex 
situation, such as having some "burning" drops placed in the eyes at a 
doctor's office by personnel of variable attitudes, is of consequence in the 
measurement of drug effects since the subject's stressor mechanism'may • v - ; 

become activated in the situation to produce complicating effects from the 
sympathetic-autonomic apparatus. Perhaps in some instances the tension- "y '^s 
reaction, that is the anxiety, is so great that the atropine is almost 
unnecessary to dilate the pupils. An additional item within the feature of 
control in this type of clinical test observation is the observer's ability 
to be objective, and here again semantically correct in his reporting. 

Returning to the subject with his pupils now dilated, one could describe him 
as "wide-eyed" or "Wild eyed". The former expression intends to describe the 
status of the pupils only, whereas, the latter implies in addition an / 

observation as to' the affective, attitudonal or mental state of the subject. 

From this former example of a specific fairly well known chemical applied by ... 
a specific route, if one keeps in mind some of the tangible and seemingly 
intangible variables to be measured, let us turn and compare it to> a situa¬ 
tion where a human individual has taken a bite of food, let us say meat or 
perhaps mushroom'. Now we have a condition where a number of specific ch'em- ‘ ; 

icals or prechemicals are brought into the organism by another even natural 
route. The variables to be considered may not be more numerous but each . 

variable becomes more complex inasmuch as the time factor in securing ’ 

effects depends upon almost the entire complex of metabolsim in general, - 

upon the special process of some particular chemical, the additional 
complication of the interaction between the metabolites formed from the 
bite of food, and interaction between the newly processed metabolites 
present with those: in the body's pool of such substances. Fortunately, 
much is known about the metabolic process. Perhaps most of it was. learned 
from the usually species-fixed metabolism 1 of the subhuman animal, but much 
of it applies to man'. Whether this is also true regarding the human nervous 
system is controversial. In my opinion, in this most important area, namely, 
the controlling, effects of and the needs of the nervous system, that is, the 
neurally affected metabolism in man contains either primary or potential / "in¬ 

significant differences and/or variations of pathways from those of the infra- 
human form. The latter may become so extreme at times that they might be 
considered under the term errors of metabolism or metabolic errors. ,.b 
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All of the preceding has been presented in the hope that it will ' 
serve as a background to my discussion of mushrooms . Actually, my statements ;?'-i 
here are not so far removed to that of mainly trying to find a method to 
study and to understand the effects of some mushrooms as observed in the 
human. There is an extensive literature rapidly accumulating on the . . 

history of the mushroom’s place in medicinal practices. "This history dates • 
as far back as there are intelligible records. Some of the reports and ? 

claims that have been expressed as to the effects of mushrooms on man’s il 

mind and/or behavior are SO' unusual that they appear imaginative. This is -\fr 
a topic of its own and I don't have time for it here. Besides, my own 
interest in neuropharmacological mushroom effects did not arise from an : 

outside source of stimulation' but mainly by chance in' 19I9 when I personally 
became involved in an -unusual experience that occurred after a meal which 
included apparently cultured mushrooms. A subsequent study of the litera- 
ture verified my inference that the phenomenon which I had experienced 
and observed was most probably precipitated by the mushrooms in that, 
particular meal. But I didn't come here to tell you of the concepts or ’ y" • 

speculations I had developed about mushrooms from that experience. Having 
had formal graduate study in medicine, I continued to* apply the scientific 
method in my medical practice. Following the above experience, I gradually 
shifted my research to the investigation of mushrooms. This is clinical ; 
research of the human which probably involves the most complex complexes of ^ 
neuroid substance and of metabolism. I said, "gradually I shifted my 
research" because prior to approximately 1952, it would have been considered 
irrational or complete heresy to imply that symptomatic adjustments in 
psychiatric material could be secured even by standard drug or chemicals. 

So prior to that time, to have: made any favorable psychiatric claims, for 
toxic mushrooms might have cost one his membership 1 in organized psychiatry 
if not even his medical license. 


Through a sequence of corresponsence and personal contacts which 
started late in 1951 with Dr. A.H. Smith of Michigan, I met Dr. Rolf 
Singer in 1953 at the Chicago 1 Museum of Natural History. Dr. Singer 
verified my inferences as to the neuropharmacological effects of mushrooms, 
particularly the genus, Panaeolus. Nevertheless, it. took several years 
before I was able to develop 1 an' organization to sponsor such a study. In 
1955 cur group became active and soon thereafter, I discovered that another 
group consisting of the two Wassons and Dr. Roger Heim 1 , the mycologist, were 
also investigating similar effects of mushrooms among the Mexicans which 
situation had come to their attention as the lately deceased Mrs. Wasson, a 
physician, was pursuing her avocational interest in mushrooms. 


My group made contact with Dr. Ralph Kneebone, who as you may 
know, does research in the growing of mushrooms right here at. Penn State 
University. Upon consulting with Drs. Smith and Singer again in 1957 it 
was decided to explore the Panaeolus venenosus species since this mushroom ... 




was the most likely contaminant of the cultured variety. It was known' to 
have caused unusual central nervous system effects in instances where it 
accidently ingested. Happily, Dr. Kneebone succeeded in growing a sizeable 
amount of Panaeolus venenosus in his first try. Dr. Singer was despatched to 
Mexico to secure the significant mushrooms there which were intended to he ” 
used comparatively to our studies of Panaeolus. In addition, Drs. Kneebone 
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and; Singer were able to grow the Mexican varieties of the genus, Psilocybe,. 
here at Penn State so that we were assured of a constant and sufficient' 
supply of this material. 


I am prepared to report in part three separate items of observation 
derived from the use of our mushroom material. The first item is one 
already to be found in the literature and consists of my taking approximately 
5 grams of oven dried Psilocybe cubensis, fried in butter. For whatever it 
may be worth scientifically, a tendency has developed in the neurotropic-drug- 
investigations, for the investigator to sample his own soup, so to speak. 

I had already tried various amounts of Psilocybe material before. In my 
adventure with cubensis on a particular Sunday in' December 1957, I was 
seeking to determine whether a comparable effect would or could be produced 
to the one I had experienced in 19%, the one which came my way serendipitously. 
First, I want to report that essential theme of my cubensis experience is 
one in which I was as close to feeling dead as I ever want to be, but actually 
for a period of nearly six hours I felt sicker than at any time in my life. 
Unfortunately, very few objective measurements could be made on-myself since I , 
was completely unprepared for what had evolved and transpired. I can tell 
you that unhappily for myself, my mind remained clear, but I believe that 
whatever hallucinating or disorganization of mind that is alleged to occur as 
a result of the Psilocybe substance was taking place in all other parts of my 
nervous system and other tissues. My skin was so anesthetized that I was 
unable to feel my own pulse. Literally, it appeared as if both the sympathetic 
and parasympathetic parts of my autonomic apparatus were doing battle at various 
times. Presumably, the sympathetic component emerged victor, if the saucer¬ 
like size of my pupils were to' be used as a main criterion. I believe I have 
personally tested every drug that has been deposited in my office by the 
pharmaceutical's salesman. But for certain, I have tested some of those 
being used in' neuropsychiatric investigation such as mescaline and lysergic 
acid diethylamide, which are other so-called hallucinogens. Here I experienced 
the standard effects I had observed or had been reported by others. In 
view of my cubensis observations, I proceeded cautiously or more judiciously 
in the experimental application of our whole mushroom material. The dried 
products were granulated and weighed in gram' amounts. I decided on this 
dosage-size on the basis of weighing such an amount of whole, dried, Mexican 
mushrooms as was reported to produce a pharmacological effect among the 
natives in Mexico. Gf the three items to be described here, in contrast to the 
first, namely, my cubensis experience with its. relatively random approach, the 
following two which are separate case studies might be viewed as systematized, 
if they are considered in the perspective of clinical psychiatric practices. 


The first of these cases might be summarized as follows: 

My patient, J.H., age 27, had been under my care since April 13, 1958. 

Because of homosexual thoughts, rapid pulse (112):, and a moderate hypertension' 
(165/90), he was on the following medication (May 20) designed to control his 


symptons: 



4 ’ 

Reserpine - cone, sol., 16 drops qid 
Iproniazid - 25 mg. tablet, f tablet bid 
Amphetamine - 5 mg. tablet, ■§ tablet 
Amytal - grain 1 bid 
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On May 4, the subject had reported a clearing of his homosexual thoughts; 
and by May 6, he could not restore these thoughts even if he tried. On 
May 6th his clinical readings were: blood pressure 120/70, pulse 72, and 
weight 126. The Draw-A-Person test* was used almost daily to validate his ' 
subjective claims. Although homosexual thoughts vere inactivated, the 
positive heterosexual thoughts vere asserting themselves"only slightly. 

The subject was from Ireland via Canada, and his visa time was becoming 
short. He had read of my work with mushrooms, and had originally come 
to Chicago in the hope that mushroom effects vould help. He volunteered 
spontaneously to try the crude material in hope of expediting the effect 
he vas seeking. On May 20, while still on the medication listed, | gram 
P. venenosus was given without significant effect. At intervals of 2 or 3 
days more experiments vere attempted. One gram produced positive results. 
One and one-half grams produced strong favorable effects. Psilocybe 
caerulescens, one and one-half grams, vas also tried, but a different, 
relatively hallucinogenic, and much less pleasant effect vas secured or 
reported. The panaeolus venenosus effect vas only minimally hallucinogenic 
and only in the one and one-half gram portions. There vas no doubt from 
these observations that the Panaeolus venenosus contained psychoneurophysio- 
logic ingredient. Its effect vas clearly different than the Psilocybe. Its 
effect vas mainly stimulatory (euphoriant) and no undesirable side effects 
vere reported or noted. The subject asked for more of the effect which 
vas secured with one and one-half grams of the Panaeolus. 

I have rushed through' the findings in' this latter case since I 
believe the material of the succeeding study not only is more extensive 
but the subject was a non-patient and his findings vere not complicated by 
any pre-medication. In fact, the subject to whom I now refer is Assistant 
Professor Gerhard Closs. of the University of Chicago who is collaborating, 
in our research' activity and who offered to be the figureative "guinea 
pig" since he wanted to' experience personally the effects of the chemicals 
he is seeking to isolate and identify. I had invited him to come to this 
meeting as a discussant to give you personally his various observations and 
inferences, but unfortunately he had earlier plans to be on the West Coast 
at this time. 


As these case studies proceed, I have been making the following 
measurements: 


a. Weight of subject 

b. Oral temperature at variable intervals 

c. Pulse, blood pressure, and sweat reactions at 10 to 15 
minute intervals 

d. Estimated pupillary size and reflexes at frequent 
intervals 

e. Patient’s subjective feeling-tone statement is sought 
(almost as often as the pulse reading) 

f. My observation of the subject's reaction is continuous 
since I never leave the subject after he partakes of 
the mushroomsuntil the evidence indicates th at the 
experimental process has stopped. 

*Slide no. 1 and no. 2 . t-'.V.'-' 
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Before I give you a summary of my findings in this case study,. 

I might present a few charts taken at significant points of these 
experiments. The time will not. permit covering all the steps of even 
one experiment since the observations cover from 2 to 5 hour periods. 

However, some of this material has been in press since March, and I hope 
that the journal will be publishing it soon. ... 

My summary of the findings to the present time reads as follows; 

There were noticeable similarities and differences in the 
effects of Panaeolus venenosus and Psilocybe caerulescens which appeared to 
have no correlation with the quantity of raw mushroom ingested. 

In the experiments conducted so far, the subjective and objective 
effects developed within, about the same time interval after ingestion, 

25 to 30 minutes, with one exception. Namely, yawning, which was observed 
here and elsewhere only as occurring with 1 the Psilocybe material, usually 
within 5 to 10 minutes, and it proceeds until other symptoms and signs 
present themselves. 

Reported symptoms or subjective effects which occurred with _ 1 

Panaeolus only or mainly were (a) a mild or moderate relaxing, (tranquil) 
type of inebriation, (b) disturbed equilibrium', (c) either diminished 
motivation or blocking in the psychic (thought) process, and (d) paresthesias. 

Features which obtained with Psilocybe only or mainly were (a) the 
aforementioned yawning in the induction' period, (b) "burning" sensation in 
the esophageal and stomach areas, (c) a feeling of extreme tiredness, and 

(d) a feeling-tone of anxiety bordering on collapse associated with a 
sense of strong intoxication. 

The factors occurring in common were (a) the extreme reduction 
in the pulse rate, slightly more with Psilocybe, (b) the steadiness of the 
systolic and diastolic components of the blood pressure with both varieties 
of mushrooms, except for a very brief period of drop in both diastole and 
systole with' both Panaeolus and Psilocybe during the period of strong 
intoxication, (c): dilatation of the pupils (d) a drop in body temperature, 
seemingly more marked with Panaeolus, but productive of much more subjective 
effect (feeling of cold) during the period of Psilocybe intoxication and 

(e) sweating. 


With Panaeolus there was a general drop in the total personality 
integration, but the internal sensation' was one of feeling, pleasant and 
relaxed; whereas, with Psilocybe there was actually disorganization 
associated with the feeling : of panic and disagreeable intoxication. 

A most significant feature is that Dr. Closs at no time perceived 
or reported effects that could be categorized as hallucinatory. However, .7“ 
in my first subject a quasi-hallucinosis developed but more with the thought 
processes rather than with colors. In my own cubensis experience, I had 7? 
observed strange color effects and disturbed stereognosis. • --w -W-. 
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My formulation as to the meaning, of these observations reads as 
follows: Obviously, it is unwise and perhaps, unnecessary to try to 
correlate clinical observations where unknown chemicals or chemical 
complexes are ingested in combination. 

But since I have had a considerable experience with psycho- 
neuropharmacological (psychoneurotropic) material and also with the 
literature of biochemistry, I offer the following tentative opinion. The 
relaxing subjective effects, the hypothermia, and diminished pulse found 
with Panaeolus resembles the effects attributed to serotonin. But the 
inebriation and the pupillary mydriasis probably cannot be explained as 
effects of serotonin. 

Some of the effects observed here (and elsewhere) with Psilocybe 
are probably due to the serotonin-related-psilocybin already isolated from 
the Psilocybe mexicana (Heim)' which substance probably also obtains in the 
Psilocybe caerulescens, the species used in our experiments. Again however, 
it seems unlikely that Psilocybin itself will be found to have caused the 
signs of mydriasis and of cerebral or cortical intoxication. Where might one 
turn for some reasonable explanation to this variety of effects? Is there an 
orienting concept that one might develop to serve as a guide to the present 
information and to what may evolve? Our Panaeolus mushroom as yet has not 
been chemically analyzed. I have Dr. Closs's paper chromatographic spread 
to show. (Slide no. 3) 

I shall not attempt to interpret his findings but will read his 
summarizing paragraph of our combined paper which' is in press: 

"The extracts of P. venenosus, P. sphinctrinus, Psil. mexicana, 
Psil. cubensis, and Psil. caerulescens have been compared by paper chromato¬ 
graphy. It was found that neither Panaeoli contain psilocybin, the main 
constituent of the three Psilocybe species. The extract from P. venenosus 
has been chromatographed, and two of the three major constituents were 
purified and obtained crystalline. One of these compounds could be shown' to 
possess the same chroraophore as psilocybin, a 4-oxygenated indole system', and 
seems most likely to be the active compound of the mushroom". 


Since our material has not been isolated and identified in a final 
chemical way, I shall proceed with my tentative formulation cf trying to. 
explain clinical results by turning to the known chemical structure of 
Psilocybin (slide no. 4) which you will see when hydrolyzed yields 4-0H- 
Tryptamine instead of 5-OH-Tryptamine which is serotonin. Before proceeding, 
further,. I should like to bring to your attention some chemical and clinical 
observations with tryptophan. I have reference to the L-form of this substance, 
which is active in human metabolism', and which I am using clinically in a 
variety of combinations with B vitamins to good advantage. Tryptophan is an 
essential amino acid which may be derived from the metabolism of a variety of 
animal and vegetable proteins eaten by man. Allegedly, the metabolism of • ; 

L-tryptophan yields the following (slide): 


L-Tryptophan 
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Here we have serotonin (5-hydroxytryptamine) which chemically is closely 
related to k -hydroxytryptamine. The quieting effects derived from 
serotonin which result seemingly from its stimulation of the parasympathetic- 
autonomic system have "been extensively studied, and essentially consist 
clinically of lowered temperature, narrowed pupils, diminished pulse rate, 
decreased blood pressure, and subjectively less tension or anxiety. This 
is actually the opposite clinical picture to euphoria. However, whqn one 
turns to the other prominent metabolite of L-tryptophan, namely, niacin or 
nicotinic acid, entirely different inferences might be drawn (slide no. 5)'. 

A considerable literature exists to inform you that a deficiency of this 
substance or its precursor tryptophan as has occurred in large populations 
on this planet has been' the basis for wide-spread! pellagra, a condition 
characterized by mental changes, such as, anxiety, hallucinations, depression, 
and disorientation. In' my clinical observations with niacin, either as it 
might be derived in exaggerated amounts from the L-tryptophan or where 
applied in its isolated state, a variety of results occur which suggest that 
many tissues are affected by the niacin; but often among these findings 
are those of improved energy coefficient and mood modified upwards to the 
level of almost mania in some. It is my impression that the niacin factor has 
a huge enterprise in the body. Whether its excitatory effect is accomplished 
through its known action in the Krebs cycle, or whether as an amine oxidase i 
inhibitor, I am not certain. However, I am more impressed with its alleged " ; 

role in the formation of dipho sphopyridine nucleotide (dFN): and triphosphopyri- 
dine nucleotide (TPN)j which substances join the general metabolism to cellular 
energy. It is reported that niacin is involved in 35 important, separate 
metabolic steps. The above line of reasoning inevitably leads one to 
consider the probability that effects in' or on enzyme systems will probably 
be found as the basis of the mushroom observations. 


Besides the dosage being important in these various substances 
as to' the effects produced from individual to individual, must we not also 
take into consideration the various possible pathways of such a substance as 
niacin which each human' may have inherited or which exist in us as potentials 
to assert themselves under differing metabolic conditions? Is. this a part 
of what is meant by the biochemical individual differences that are encountered 
in this' class of research which involves nervous system and metabolism. My 
work with L-tryptophan has shown that many adjustments of nervous system 
functioning can' be secured through its: correct manipulation. I believe that 
somewhere in its metabolism there exists close relationships to the effects 
observed with whole mushrooms or isolated compounds secured from them.. With 
specific reference to mushrooms, probably several chemical compounds, working 
alone or in combination, will be found to be psychoneurophysiologically 
effective in each significant mushroom, and not only those related to 
tryptophan as I have been suggesting. Useful explanations will be uncovered 
for such unusual phenomena which' have been alleged or reported, and which I 
believe: have occurred in situations where so-called "sacred" mushroom, material 
has been ingested, such as extra-sensory perception, psi-activity and halluci¬ 
nosis. To me, it is understandable how unsophisticated or primitive people ' vt 
came to label this material "sacred". 
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In closing, I should like to prognosticate that conceivably 
man's total maturity of neural functioning, including his mood, motivation, 
energy, even quality of thought, and some currently unsolved medical 
conditions, eventually may be significantly determined by manipulating 
combinations of food, and/or of its ingredients, and/or of other biological 
vegetations which are in the process of being explored. The term, psycho¬ 
dietetics, used recently at a nutrition symposium seems very apt. In that 
context, the quality and quantity of what one would write in a paper to be 
presented to a society might even depend considerably on' whether he was 
ingesting candy-bars, pretzels, L-trypfophan or mushrooms while writing. 
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Pl«. 1 
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A, P. T*nfnodu» 

B* P, BphrlnctrinuB 

C, Pali, c#xlc»na 
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SolTtntt Iaopropajaol - w*t*r 9:X 
Detect In* r»i|toi: Xhrllch'a rtxgent* 
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Fig. 1.—Abbreviated diagram of the pathway from tryptophan to niacin and 
its chief metabolite, N-methyl-2-pyridone-5-carboxomide, showing the interrela¬ 
tionships of the various metabolites. This figure has been published previously. 44,41 
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June 15, 1955 
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4 Project or Subject Does tobacco smoke Influence the production or action of fiex hormone. To 
.7>7** have shown that (l) tobacco smoke reduces spontaneous activity ±m *• 
in the white rat, (2) ibis of nicotine 4* 


) 


-■: the ^bacco,; ,(3)..M caat^ptaa re^ttc^ att^^ -W j&&5P* Z f : ; 

\ Indication, that with the Injection ctf male hormone the effect observed in normal 'rats can 
be reproduced in castrates, (5) the estral cycle as observed by vaginal smear technique u.y 
Is not modified by two months of exposure to tobacco smoke, tfe vould new nia to do the ;■ : 
following! « v > ..y M, r .•' t r/V-'■■■-• „ - ■: ' ; j ^ _ >*>■ ■:; , .;• Zi-'-y C 

1. Repeat castrate study with graduated hormone additions. ,: r .• ’, . ,■ V 

: -* -; 



^•’"7Cctf^cd^^btnr^haertbo4U'«0T^E^dxms£|a^''aadt.'cigarette smoke with that developed y ■'$•■> 
by others implied in Mr. Eockett's letter. Currently we use contlnoous suction which 7 
jhaaBsmokea** cm Eg cigarette In 3*4 minutes into a closed bak containing rats. This Is < 

V repeated jib bp^ly intervals for twelve hours per day. V ; « 

3. Observe ~spmtamo«s wtclrt in castrate males and females in fresh,’air*, and in smoke Z 
.to determine a^bj^ Ux^ ^f activity end then observe increases du® to'.the addition , - 

m;« $$ K\, 

• levels of^hojpj^,; ^ ,arg_,offset.by fj&ikipgftjf •■t e^“::■ • y s \-J,; x ie2Z l -; s ; 

4. Determine minimal, amounts of estrin necessary to activate "the vaginal cycle in spayed 

• Mats and then determine if smoking is able to offset theeffect of such minimal amounts.' 
v 5* Prepnrd for studies on man even while we are doing this raHmai work by perfecting quJr^ 

' t selves,injoethods. pf assaying the urinary sterioda in man so as to determine if smoking' 
v , ;. : (V will produdk*<JjJ^ or .qjialitative changes in t h an. Vithin the first year wn i/' 7 

•. ,; v,f "would betk'M^rf^^ perhaps get seme indications of the effect'or' ; ZVi. 

u v>, smoking^ ; ld'nvsecon4 ye«r w^oiild begln_'td get mbfe^boaclusive data on the effect of 
•i * smoking on the'£teriod picture' in' ! ‘-"* ixx *-*'•*' -■ • "' -•• • •- '***■- 


;,i“y 


'' I 'I 

■ > l 

t 1 f, <y, 

f v 1‘i 


: ' ; :iv •' % r . •> ■, >>*; 4 ■ 1 • 7':^^' 

• v . ■ •' J-aiw QY'i*rzkPfrv--*\ ■ liy -. • . . a;;. 
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i-,v. -il +y Permanent Equipment' '■ ; V* V % Y *• ~ :■ ^ ■‘/’fr. *,;*•▼••. 

-j^D- .;ti: ^— go - ■ $ ?:!&$% 


■ : ‘ - ! . r my i .--JW- 


'•/..?* , $-ES565~ •• :.:, r 

, , UiO& '.’ .,'' 

7. Anticipated Duration of Work: ‘ ‘‘.' I v ' ... t . . . ■ ..»■■ 

■i-y.-fUme of u&,iw *4 At least tvo years will be needed to clarify the questions 
‘ raised, provided.some positive findings turn up. If the experimental plans here 
8 <WSfltit9Sfjy §£ft this should became obvious after one year. • 

V Tnfe- . ■ - ; ‘ "" ■■ ' ,J ' ' ' ' ' ' ••«•■•■ 

1 ry ■ f ,' • ‘ 3 


.. ;. - . - _.. 


t . ^ ^ ^ wucu roots completely detached laboratory vith thermostatic 

; cmtrc£*&f , l*H 3 ^^ ‘(no provision for coding air). Standard laboratory equipment* 
■$il Staff : Clayton F. Holovay, Assistant Professor, research chemtstcuirently ca 
;6\asaer assign mentylth Argonne Laboratory in steroid research., V,- • v 



V V r < ■ ■, ’ ' / ' rV-- '• f‘ f ; 

)’ . , ' ■••■*> i Signature — Arthur H.« Steinhaus l' _ .... , ., 

' ' ' . , Dir^ctoTof'Project • ••» T , : ; " 0 ,\ 

■ t V"' -'- ■' >* £;\ ■ ....•;>A V‘ /. i'if. 

• ■ 1 • ■■'■• } 1 ■■ • •• -v. ; ‘V ..A,"' r.Vu/li', '-I.; i? i v,.* V -.Si-'-. 
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»• 5' II . 
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STEPHANO BROTHERS 
Philadelphia 7, Pa. 

March 26, 1959. 



Dr. Robert C. Hockett 
Tobacco Industry Research Committee 
150 E. 42nd Street 
New York 17, New York 


Dear Dr. Hockett: 


) 


} 


Was very pleased to receive your letter of March 19th' with your comments on the 1 
results of the paramecium test on the five coded samples. 

In reference to your suggestion' for a titration' to evaluate the relative carcino¬ 
genicity of the compounds, we have already done this using the activity of 3.4 
Benzpyrene as the standard of comparison. We also have another evaluation' 
which we call photodynamic toxicity. The results are as follows: 


No. 

Identity 

Potency as 

Recorded for 

Mouse Skin 

Photodynamic 

Toxicity 

* 

Carcinogenic 
Activity based on 
3.4 Benzpyrene 

0 

3:4 Benzpyrene 

Potent 

100 

100$ 

.1 , 

2-Methyl-3,4-Benz- 





phenanthrene 

Unknown 

130 

; ' ; v' ; 

2 

1,2,5,6-Dibenzanthracene 

Weak 

81 

" 0 " *■: ■ 

3 

3-Methyl Cholanthrene 

Potent 

83 

../■■■ 121 

4 

9-Methyl anthracene 

Inactive or very low 

79 

, '• 0 '..hip. ; : : 

5 

. 3,4,9,10-Dibenzpyrene 

Very potent 

31 

200 


The reason I did not originally report the relative activity was that I thought that 
you just wanted to know if the paramecium test showed activity or not. Further, 
the scale is based on an assumed linear relationship which I do not know whether 

, or not it is sound assumption. I ''as quite disturbed that I missed the activity of 

1,2,5,6 Dibenzanthracene reporting it as zero when the mouse test shows a weak 

activity. Anyway, we know that it is quite less than 43$ of the activity of 3-4 

Benzpyrene. V 

In searching the literature I have found the following references on the activity of 
1,2,5,6 Dibenzanthracene. ; 

Wolmay Chemical Abstracts 1940 P. 4469 

"Has a proliferative effect on paramecium at an optimum concentration of 1 in 2xKr " 

Further Mottram Cancer Research Vol. 1, P. 313 said 

"Leads to production' of abnormal forms of paramecia even in the dark" 
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Dr. Robert C. Hockett 


Page 2 


March 26, 195 9 


and further Mottrann & Doniacb, Nature 1^0 P. 933 said 
Does, not affect the motility of paramecium in 1 the dark but at a concentration of 1 
in 10 it is rapidly lethal on irradiation with light of wave length of 350-^10 MQ or 
with sunlight has similar activity on the infusorium coleps" . 1/ 

From the above two references giving concentrations of 1,2,5,6-Dibenzanthracene' 
these reactions discussed occur at concentrations of 20-200 times stronger than 
those used in my tests. v •.’a'.-?.-:; 


I chose the level of concentration for the test of these unknowns on the basis of the 
level I used ini calibrating the 3*4 benzpyrene curve for my experimental set-up and 
the curve gives the best response at a concentration of 1 in 10° to 1 ini 10°. It 
would seem that this test of an unknown should be conducted as I dealt with it in ' 
the case of the five unknowns to separate the strong from the weak but when the 
first test indicates a weak or zero activity further tests should be run in the 1 ' 
part in KP to 1 part in 10^ level. 


This should enable us to escape overlooking weak activity and evaluate same in terms 
of the activity of 3:4 Benzpyrene. On this basis I roughly estimate the activity of 
1,2,5,6-Dibenzanthracene to lie between 0«5$-5.0 fjo of the carcinogenic activity of X’i’r 
3:^ Benzpyrene. -> • > •, ..• | .;Vc 

In reference to further evaluation of the test, as I told you during our recent ] 

meeting I am very busy with work in the nature of cigar smoke so it would be very' r; 
good if you could interest some academic institution' to further explore the method; 
as to response of all known P.A.H.C. of carcinogenic nature; to the paramecium test. 

; I I * 

Further it would be very good if the Scientific Advisory Board of the T.I.R.C. chose 
to have normal cigarette smoke as I define it in my paper checked against abnormal 
cigarette smoke on mouse skin tests being sure that the smoke used is normal or 
abnormal in the basis of the M.E.T. rise puff by puff. This would really answer the 
question under consideration on the basis of methods accepted today. 


Further statistical studies of the population on samples properly chosen from the 
statistical viewpoint would confirm or deny my proposition that the average smoker 
does not exceed an M.E.T. rise of 5•1°C* 

M.E.T: Rise Studies on persons afflicted with lung cancer would be of great interest. 


These tests and others that the Scientific Advisory Board of the T.I.R.C. might think 
of, such as tissue culture test, would enable us to challenge on a firm basis the 
Wynder thesis using his own tools. With best regards, I am 


CSStvp 



Very sincerely yours. 



STEPHAN0 BROTHERS 


Js/ C. S. Stephano 
C. S. Stephano 
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4 R.‘a* 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE t NEW YORK 1, N Y. 

Appli'calton For Research Grant 

Cv*rM*jd 


smkr 


°**\rrituei, 'y.b m 
■ .-maiye**, p'tL. 


,, vvv«o«r Vf iF^n 


_ ■ 

Acrw* 


,.t„^?vW* 6 f . 


H; s' • v •) Marlon B. Sulzberger, M. D. 

1 tiy«ti 9 ,K>r ; ci vb) *111 Cook Spain* M* D* *■ 

e) Rota Lee mdr, A.B., M.D. ■ 

a) Professor and Chalraan, Dept. of Dernstology & Syphllology, Men York IMwrslty 
j tHfe - Post-Graduate Madlcal Sc&oolj Director, New York Skin and Cancer Hilt. ^ 

bJ Professor of Clinical Medicine. Director of Allergy Section. " . 

•J Associate Professor of ffediatrice*e4ie*:wc ***** ^ «je*Mn» *. 

Abe** ■«*' >is- #-<*# . *v»: Vff-ltf ;A*i wxa.i .*/ Uospi-l&J • v 

liu^IjM^ork University » Bellevue Medical Center '.hUg ww«s ot h*» Ywk 
Flxft Avtnu*.:wa t^virr. 

Hew York 16, N» Y* r .• . , . . V v < . ^ v 


4 Pr0|ec 'iJ^4t|jation of the effects of tobacco on the huaan vascular systea in living 
V i>ii>yol\mteers| and In particular of the possibility that certain tobacco effects 
,; Y are based on peculiar Jijlerglc susceptibility of specific Individuals rather 
than upon obligatorily tests'products in t^eceo saokdl origin* cicsrstter 

<fi «wf AT-r-t ..... • ;• 


5 . Detailed MaJ*b»4*«A.ret)ediie*>rby5itMf «*retJrt*«»edi*Ap5>4tfcant (see 1 attached reprints) ■ and 
by others have shown that extracts as of cigarette and other tobacco ore capable of 
producing urticarial reactions In a certain percentage of hunan beingsand that 
the Incidence of these reactions Is higher Ini* 

*•» ^‘-ii patients with thronbe-angitls obliteransf' r !;' v / ^ _ 

wf Patients with other cardiovascular diseases sosstloes associated" 

,*ta^-‘’f*2Sj^**V!w* -Md tne feaCltVaa at his tscV.lc*! ** staff iwd 

it Has "Uso been dsaonstrated that a 1 significant drop In teoperatuze of the digits during 
Cigarette tanking 'is demonstrable In.about 30* of subjects treated, .(Reddish), this 
flgurs of approximately 30£ corresponds to the approxlBsteiy 30JS of taokers found to 
reset with urticarial motions to skin tests’ with tobacco — but It Is not known 
whether It It the sane 305* — l.s. whether those Subjects with significant falls In 
temperature irk also those with the urticarial skin responses. 

It is planned to carry out the following critical experlnents to eatabllsk 
whether or not specific sllsrgle sensitization play* a basic role in vascular reactions 
to tobacco taokinfe* filial 

A) Infant* and children will b# *kin tasted with t obacco extract * fxon fir** ° « 
vario us brand* of clg axattgSp and from various types of u ncure d tobacc o, to ascertain 
wh*th*F~the~Inctdanco of po*ltlv* reactions increases with age ox“TFT#latad to 
•xpo*ura to tobacco (famillo* of *mok*T* and non-*mokar* ate#) 

B) Adolascent* and young adult* will bt t**t*d M to a*c*rtaln whother th*ro 
1* a significant lncrtasa in inddonca of akin reaction* at th* tlot of beginning 
aftoklng# 

f (Contlnuad on attachad page) 


i ; « 1 . t 




S6urce: https://www.industrydocuments.ucsf.edu/docs/mnpl0600 
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5* Continued* 


C) Patients with various vascular and other diseases which have sometimes been 

regarded as being made worse by smoking will be skin tested to ascertain w hether their 
skin reactions are in higher incidence or greater intensity than those of control 
subjects of equivalent age and exposure to tobadco. » 

D) Volunteers will have the effects of smoking upon the temperature of their 
ex(i extremities accurately measured by the most exact modem instruments and will also 
have skin tests with a ha battery of tobacco extracts — to see whether there is a 
positive correlation between reduction in peripheral temperature and reactions to 
skin tests. 

E) All the skin test xa reactions from the battery of tobacco extracts will be 
statistically analyzed, not only ih regard to host facts (such as age, tobacco exposure, 
smoking allergic and hereditary constitution, disease, etc.), but also in regard to 
relative capacity of various brands and types of tobacco to produce sensitization of - 
the vascular t tree ("index of sensitization", "relative sensitizing potential"}• 






■ - 1 : " • 'U; i'' 4 - h /' P?? *’ r U 

'' . .*>'>-'• • ; t 

.... ... . ._ - . , . ... j, . .•' £^ 

Source: http£://www.fnqJU:sfyygocufp;en^ti^ 





Vf. 


Salaries 

Expendable Supplies 
App!ka Permanent Equipment nt 
Oversea!? 



$ 10,000 per Annua 

;im+r 600 - «*.*/<* 

,> :f ir if "f j* • 5 '■ ' , I i>• ° (Travel, Biostatistica^** *500 ” . • 

T .V ’ >.'■■/ i : ; analyses, etc.) 0 ' $ lb,0OO■•.•■• *..•.• 

„• '• ■•'•"; \ *s) B, St* »*-• ' * ’ : 

7. Anticipated Duration, of Work: M* D* . 

’ rr: ' «i te**P*9,Jf**$t* «.*• ^c-»- 

>**• i»f * $y&m>Uw 9 '*• %r* mivuriity 

8. Facilities and. Staff Ayailablai^etC-SJl ScivW.X* >.*■?;> 117 i v :C-r'i?7 LtrJ- LZfWW -ivti, 

:■ • Iff#*:*-.*,. '.i.-vfr.rv-* <*-v *3«CtJeiu 

n> Complete facilities and patients and selected staff of the Departments 
specified above at the New York Skin and Cancer Unit, University Hospital, 

Bellevue Hospital, Couvemeur Hospital and other teaching services of New York 
University-Bellevue Medical Center, 

£ 51 * Ysrk IS* 3* V* , - ' * 

■■ :■ . - "i~' t i: '■ - <•. - • -. ■•■' ■ ■ • ■ • . .. ; . ■ ' ■' -■'■ 

■ ■ V 1 '3* the -ef f**P3# 0 # ■ttfAi-tn 'Ky.* v-n ; <Ai:-A£ In Jiving - 

9. Additional.Requirements: -v-td ih .fdXlHmm: Of ?t® 6ff*8tS r, 

. >■ nr ujattfetibi i *.*■:■'■ vi■ t-'S'**)!£■> y pyd^w&feal * rather 

Supply.of.pure tobacco of.different types and *x$i» origin, cigarette 
tobacco of different brands* 



carried put in this medical center by Walter Faddish* 

U r D* (Goldwater.Maaoxial"Hospital) *, Dr* Reddish 1 s,experience with apparatus . t 

' •ftd t*chnlqu.»i idyic.‘ pa&St . 

. , study relating to tenpfrature affects, 

1 ■- | t Dr* Spain's experience and the facilities of his technical sa; staff and 

laoratoriee (Miss .Margaret Strauss) should prove invaluable in the preparation end 
• y ' control of the j^obaito extracts end ‘.sWji.'testi'ng'e: 4 '' J ^ t* 

t --if The eJ^erience and^ clinical material of Br*. Kemljf and the Department pt .; v 
Pediatrics' (tx»"Adolf veSanctis) ( and f the >»lp"of ;; iba Blostatistical Eopariaent /•• 

(Dr, tdnald iiainlandJ shouId also bo of Die very gxeatest valus in,the ;de9ign v i). ;y, 
and execution\ef'the st*jdy and the evaluation of J the results* 

ii. lt At.pi^vsw.^e faiiesAAt eHticel..fo 

^letSwir o»- •a.n-.’.i«»*liir. ailerfifo.^ant^tiratlva..piays a Icalc role i« 
t*t-tsb^cee-'••tac-Wnfei•' ' ) ' ■'. . v." ••■■■> ; ■?::.■ ■ • w;,. ; 

cn 


•: -T 





’eai*>t»u 1 ; , « <Ufc. tasiiewe if millet: 

r‘. ■ 1 S3 ^ fl. Sulzberger' f'* 3 

vwkaijg* 

\ ^ , ‘ .* . 

{'.YiavxiPVi^ :n etvfched , < »a^> 

Bu/rs/s bdws^d tEWinSodtlb, Super visor of Finance 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
350 FIFTH AVENUE NEW YORK 1; N. Y. 

Application For Research Grant 
Orhe/ 

• • ' Date: 


1 ^ m « of n l ^ es,i 3 at 2 r vi Work 

») Marion B. Sulzberger, M.D. 
sp ' in * 


#33 HI ^3-y©r 

!-— 1 *r"df30 r —*- * 

'"—** * 

' . *■" 

» 

December 8, 1955 


Lee Neoir, B.D, m .trd aalacia-t* *»* -'v« 

Vincent J* Fontana, M.D. ,f*. ; tinit. *«i>*&*t 

*3 &Chalnaan t Dept. o f Derm* tologyA.Syp hi logy, Hew.York University, 

’**■* Pcwtri^duate ( School/ ^edlcant Director, N, Y. Skin and Cancer 0nlt| b) Prof; of 
Clinical Medicine, Director of Allergy Sectioni c) Prof, of Pediatrics 
d) Instructor in Clinical Pediatrics 

“ Bellevue Medical Center 
„ 550 First Avenue j >?•*/' . ... 

■r uv4« h ;i l i*ivs.4iijil nv **' ki 9 at i 0n of the effects of tobacco on the human vascular 
^system in living volunteersj and in particular of;the.possibility: that certain . .tp- ' 
'bacco effects are based on peculiar allergic susceptibility of specific’individuals 
rather than upon obligatorily toxic products in tobacco smoke, * 


£; -9®t a jM. fj an .°.f Procedure (Use^reyerse side jf. additional .space jr needed):-..,. v .. vr ., tl r j , up5 ,|y). 

stttdle* eft %H -af jeering up#a .ftravlwi. ,|hidieA|iy|l» 

c n«taed Applicant (see attached reprints), and by others have shown i^Ttat extracts of 


Cigarette and other tobacco are capable of producing urticarial reactions ini a 



? pc ?ir# "Patients with other cardiovascular diseases fometimes associated with smoking). 
Ill, Heavy smokers 


It has also been dec demonstrated that a significant drc^> in temperature of the digits 
^during cigarette smoking is demonstrable in about 3C% ofthe subjects treated*, 
v(Reddish) This figure of approximately 30% corresponds tg the approximately 3<C^ of 
^smokers" found to react with urticarial reactiona to.skin tests with tobacco-but it ia 
not known whether it is the same 30%-l.e. whether those subjects with significant 
falls in temperature are also those with the urticarial skin responses. 


It it planned to carry out the following critical experiment* to establish whether 
or not specific allergic sensitization plays a basic role in vascular reactiona to 
tobacco smoklngi 

a) Infants and children will be skin tested with tobacco extracts from various 
brands of cigarettes, and from various typ**j>f uncured tobacco, to ascertain whether 
the incidence of positive reactions increases with * '**'"’*" 

tobacco (families of smokers and non-smokers, etc, 

' ' J r ;• • Y ; ' V V r , "V- t - A--'l, ■ 

; -- v * '» 1 * - ; f v. ■ • • • -■* ..-r '• .« y ' - . - **’■ ; 

• . ' ■ • * v r 

(Continued on page 2) 

• ^ ■ •; ’Vr-'v . v ' v. 

\ ; W. v" iv'r' ■ iVi'rr '$r. - i ',< 

’ •f : ". ; . Sourpe: https 


) 


age or is relatedi to exposure to 

■-hSK: ^'1003541^86 








cf the V;• 

^ -t •■.»* fr;" •.. 

.edu'/flo(>s/fm.pl()O 0 p ” ' ; ' 'j ' 


. 'r < V ; 





AAv^&iA, A ./-; 

? 8SSV.WW- •-. 

■ f ■•$?-: - ■•"■ 


: • 4 ■.^' ' V* 




6. Budget Plan: 


. •■' 1 i ..,, ” <■’ .: •-■*, ' •- 

• -k-W'-' j J-' ■ '•v -y*: * 


^Svr ^sj'iM .. A : . 

.•',>. ^ ; .V ■'■ ; Salaries ...!., i <; ; 

. ,, , .. Expendable Supplies 

^ G ermanenf Equipment 

Overhead 

■■ ' Other 


Vt 

;■ 


y ¥$ 10 y 000 - p CT annum 

-—s oo —*- * 




—:* 

2 y 5 0& - -»- 
500 »■ 


* 

» 


To,al S13, ~ C00 ~ 


7. Anticipated* Duralidri f °f Work: 

II, £‘vl> 


. *» ■ * , r u A ******* £p*-®ir 

8, Facilities and Staff Available^ i 


Complete facilities and patients and selected staff of the 
Departments specified abovenat/the New York Skin and Cancer Unit, University 
Hospitai|; 8 eUevue-Hospital#-Couverneur Hospital, and other teaching services t of , 
New York Univereity-BeHevuerkedical Center - * but* *-v. ■«*<#** ****** w «rox« w 

■ ' | Ciinls&i ’ kttdlcina# Dlrs^tfct- s - 7 Miew ?..eriJ**<s ^ ?rof* cf ?idiatrlcs 

,-V j i" -H" «*} IfMttoUirtttr in ; Clinical ?*«►£! a trie* 

, r- ■ /■. " • " r ', . •*■'*• ••' . 'V 

" 8 *II«vk* tfwdiew Cjfc?»v«r '. ; 

•Yirat , ■'Htny ^ f -> ' 

• r y ' . _■ 1 rtwsstigaftiQgi of. the «•*#*»*# #f t-tattM*-*!* t>.c h***n wsotlar 

- /ill Supply of pure tobacco of different’types arid 'origin,^cigareits 

, v tdMCCO,Qf ;different tr«nd«* j»c*Jiti^ aiicrnic *>* i^iv^uwv* 

'frotht*. tbaii up-cn obligatorily U-xie #rodV«*i# i>v vsbtwc* s^Sv 

- . ; 

/ ‘-'VA v * ? 


r vS.^ jb.^ddifionalTnformaf}on 3 (lnclu ! ciing : relation’ohworlrto other’projects’ahef other sources of supply); • v*> ' • v>, \ 

.. . . -; ,, The most 




;jstudies on the effects of Hooking upon the temperature oY'thws extrempties 'have’’ beeri^* 

. «j^iik<thi%Hedieal:;.0»ater.'iV^Nbltear-J Reddish/ GoldweterIfeaSiriei 5 * : 1\*' *• " J - 

/.Hospital)^ f^eddlsbfjRexperience with apparbttb bhd^^^'techniques^^dvid^’and*’’ 
' guidance should prov* invaluable in that part bf the' study Elating tp teS^erittire 
;. effscts«. u -pr>iSpain’s experience.and the facilities of his staff (Dr. Vincent J. 

; Fontana); and, laboratories (Miss KaTgaret Strauss) should prove invaluable in the 
preperatlon. and; control', of the tobacco extracts- and Skin testing ;^***' 4 ^ 

/: VV -.'V?T|. ffsavy 



, execution of. the. etudyr and thv evaluation Of' the" be Suits* * •*«» 

Kttde^'it it the sane U€£5-l**» whether tac*s» subjects rUS ■ 

„hv falls i#s: bibb those with th* icrUccrisi slin resperarws. 

ri * .t V . ‘ ' ■ ■ .: " . 4 ‘ r .* : ‘ . * ' ' ; ^ 

‘ /H pl^fiisd to Ciiarry''vwt the fallowing eriti'cal.dafe*brtsonts tfr . 

..MAfr ftht jipesHlc 4 Uesn§lti senaltizaticn plays a basic roi* in vas*«l«r 


.• .tebadta 93»klnds .. , • . • . 

■ ; ’ 'p) Infants end shil^o* %lll‘ ’<#. skin testsd ^tth t^bae^o W4»tt» frea 

V i.- v brands of cigars^tea* and v**l*ia ^ '*«**»»*• 

v^-the- incidence of /^priitlvn raaoW-m U.wra*M.W»«or»T 
. iJ tabssco (ficiiiltts at’' wox^ts s>ecf; v* karsj, ®i!c.) 


to 


(Co^lousd cn ae.cift 


Business Officer of the Institution 


Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 


1003541287 





TIRC Grant #33 


Progress Report #1 


Dr, Marion B» Sulzberger 

New York University-Bellevue Medical Center 


December 15, 1955 


■?:■ ,,.T. 




"Investigation of the Effects of Tobacco on the Human Vascular System in ' 
Living Volunteers; and in Particular of the Possibility that Certain ' v - • 
Tobacco Effects are Based oh Peculiar Allergic Susceptibility of Specific ’ ' 
Individuals Rather than upon Obligatorily Toxic Products in Tobacco Smoke" 


This is a report of the first 500 volunteers tested with tobacco ex¬ 
tracts at the Judson Health Center in New York City, The individuals were 
mainly adults in the lower income group. 


The volunteers 'were skin tested by the intracutaneous method with . /*• 
l/20cc of five different types of tobacco extracts. The site of testing was ob-" 
served for at least 20 minutes to note result of test. Only the marked reac- T" 
tions were considered positive for this study. Permanent tracings were obtained 
on all marked 1 positive reactions and normal saline was used as a control, YYY 




ip? 

y%Z% 


S-vVi-,:.- . 


Before skin testing the individual, a thorough personal and familial 
history of allergy was obtained! in conjunction: with specific questioning: about 
peripheral vascular symptoms and! pertinent smoking habits. 


The tobacco extracts were prepared by Miss Margaret Ballard Strauss, 
Director of the Allergy Laboratory at University Hospital. The usual methods 
of extraction were used*. The following tobacco extracts were used for testing 
in 1000 unit phosphotungstic acid precipitable Nitrogen. 


1. Burley 

2. Virginia 

3. Turkish 

4. Mixed 

5. Mixed (defatted) 


The mixed tobacco extracts consisted 1 of a mixture of equal amounts, of 
popular brands of cigarettes - (Lucky Strike, Old Gold, Chesterfield, Camels, 
Pall Mall, Philip Morris). ' ' 


One of the mixtures was made in the usual way by defatting with an 
organic solvent for the removal of fats and various organic components gene¬ 
rally soluble in toluene or other similar fat solvents. After the tobacco was 
thus treated, it was then extracted with' an aqueous extracting fluid. The non- 
defatted' mixture was extracted with aqueous solution without previous treatment 
with organic solvent. . .. . . .. v-.' ' yY. •• .< 

• • " • ■' • '.-Y. v. •' : Yu • ••' Y'Y'Y::Y Y;'LYK:.'Y\ Y ; 


iWi’r'Y 


Dr. V/alter Reddish and his staff at the Goldwater Memorial Hospital " 
have studied volunteers that were skin tested in order to uncover any possible 
relationship between the skin test reactions and peripheral vascular disease. 

He has undertaken the following proceduresi .. _. . • / y- • • y .Yv •; -•••', 


Yf YY YL 
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1. Ballistocardiograms 

2. Electrocardiograms. " ;> - 

3. Peripheral blood flow studies 

. 4. Peripheral temperature changes 

Recordings have been made before and: after smoking special cigarettes 
composed of a mixture of the same brands used: in making the tobacco extracts. 

Unfortunately, these results have not been' completely assembled and 
are not reportable at this time. * ■; 



' - -r . 

V'V 1 tV 





• • ...• .Respectfully submitted, 

s/ Vincent J. Fontana, M.E). 

for Marion B. Sulzberger, M.D. 
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RESULTS 


- 1 


TABLE I 


Individuals with positive skin tests*.... 79 (15.8%) 

Individuals with: negative skin tests . 421 (84.2%) 


* Marked positive skin reactions to one or more tobacco extracts. 


TABLE II 



vUAt; 


Which particular tobacco extracts gave the most, and the least, number of posi- 
tive reactions? ■ ' • : A • 


POSITIVE REACTIONS TO THE SPECIFIC TOBACCO EXTRACT " 


Burley. 40 1 (50%) 

Turkish . 37 (46.8%) ! 

Virginia . 45 (57%) 

Mixed . 47 (59%) 

Mixed (defatted) . 30 (39%) 





fv-Lv 


v^':wr: 


TA3LE I'll 


Do people with positive skin tests to tobacco have a tendancy to more peripheral 
vascular symptoms? 


POSITIVE skin test individuals 
NEGATIVE skin test individuals 



vascular 

total 

symptoms 

79 

18 (22%) 

421 

47 (11%) 

TABLE IV 



Do: people who react positive by skin: tests to tobacco have more tobacco symp¬ 
toms than those that have negative skin tests? 


total 

POSITIVE skin test individuals 79 
NEGATIVE skin, test individuals 421 



SQUrceVhttps ://www. }r 



tobacco symptoms 
14 (16%) 

17 (4%) 



b* 

O 














TABLE V 


Do people with familial and personal history of allergy give more positive 
skin reactions to tobaccos . . • 


familial 

total personal allergy . allergy 
POSITIVE skin test individuals 79 25 (31%) 19: (22%) 


NEGATIVE skin test individuals 421 54 (12.8%) 57 (13.5%) 


' ' V ' ' 

V '1 '• 



TABIE VI ■ 

Do smokers with positive skin tests have more tobacco symptoms than' smokers 
with negative skin tests? 



Smokers 


total 

tobacco symptoms 

POSITIVE 

skin 

tests 

52 

14(26%) 

NEGATIVE 

skin 

tests 

259 

17 (6.5%) 



TABLE VII 

DO 1 smokers who have positive skin tests have more vascular symptoms than smok¬ 
ers. with negative skin tests? 


Smokers 

total 

Vascular symptoi 

Positive skin tests* 

52 

16 (30.7%) 

Negative skim tests** 

259 

32 (12%) 



TABLE' VIII 

Do non-smokers who have positive skin tests to tobacco' have more vascular symp¬ 
toms than non-smokers with negative skin tests? 


Non-smokers 

total 

Vascular symptoms 

Positive skin test* 

27 

2 (7.4%) 

Negative skin test** 

162 

15 (9.2%) 

* Individuals with positive 
** Individuals with negative 

skin tests, 
skin' tests. ' ' 
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CRITERIA USED IN TOBACCO STUDY 


SKIN TESTS : , Only the marked positive skin tests (.with pseudopods) were 

considered in the final count of positive reactions. 

VASCULAR SYMPTOMS t Patient was considered to have positive vascular symptoms 

if three or more of the following signs and symptoms were 
present. ,<i. v l; \ 


1. Fainting: spells ' '"■■■>" 

2. Tingling of the extremities 

3. Cold extremities . : -v "v 

4. Numbness . 

5. Muscular aches and pains ...... 



TOBACCO SYMPTOMS i Patient was considered to have symptoms related to tobacco 

if two or more of the following reactions were experienced 
when smoking. 


1. Coughing 

2. Sweating 

3. Sneezing 

4. Headaches 

5. Dizziness 

6. Cold, numbness and tingling of the extremities 


PERSONAL ALLERGY: Positive if the patient has experienced any of the follow¬ 

ing. 


Hay fever 
Asthma 

Food Allergy 


Drug, sensitivity 
Atopic dermatitis 


FAMILIAL HISTORY : Positive if any member of the patient's immediate family- 

had the following. ... 


Hay fever 
Asthma 

Food allergy 


Drug sensitivity 
Atopic dermatitis 


IMPRESSIONS 


1. 15.8/o of the 500 individuals tested showed positive skin tests to one or more 

of the tobacco extracts. (This figure is in general agreement with' those 
published' for the incidence of allergy in the general population.) 


2. There were more reactions to the mixed brands of tobacco extract non-defatted, 
and fewer reactions to the defatted mixed extract. The defatting: process ;(•,•• 
would remove an appreciable quantity of esters, aldehydes, and other organic ' 
compounds a ordinarily thought to be volatilized In the smoke of the cigar¬ 
ette, 

acted _ . JB| 


>. This would' tend to indicate that a large number of individuals jre- 
?d to this volatile aromatic fraction alone. • 

‘ i. ^. Source: https://www.industrydoctjnnents.ucsf. 
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It would! appear that vascular symptoms were reported twice as often in 
volunteers with positive skin tests than in those with negative skin 
tests. ■ i : ' v 

Four times more individuals complained of tobacco symptoms^ if the skin tests 
were positive than if the skin tests were negative. . .. 

' L Jr, 

Individuals with positive skin tests to tobacco related twice as much evi- " 
dence of personal and familial allergy than the negative skin test indivi- ;- l! 

duals, • . • . . 1-; ‘ 

Smokers with positive skin tests to tobacco are more likely to develop 
(4X more) tobacco symptoms than those with negative skin tests.. - 

Smokers with positive skin tests had 1 2 l/2 times more vascular symptoms than 
smokers with negative skin tests. 


In non-smokers the incidence of vascular 
the skin test was positive or negative. 


symptoms was about the same whether 



s/ V. J. Fontana, M.D. 
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TOBACCO INDUSTRY RESEARCH COMMITTEE - 

; 150 EAST FORTY SECOND STREET NEW YORK 17 N. Y #l60 ,/ 

- ■ ' “ ■ - * ■■ ■ *' • . ’ ;* J T. 

Application For Research Grant ' (Cf« $33 activated 2/l/55 
% - and reneved 2 / 1 / 56 ) , 


a) Marion B. Sulzberger, fete. 

b) Valter Redisch, M.D. 

1 . Name of investigator: c ) Vincent J. Fontana, M.D, 

d) Kurt De Crlnis, M.D, 

2. Title: a ) Professor and Chairman, Dept, of Dermatology & Syphilology, N.Y. University 

. Post-Graduate Medical School: Director, N.Y. Skin & Cancer. 

’ b) Associate Professor Clinical Medicine, N.Y. U. College of Medicine 

3. institution c ) Assistant Clinical Professor Pediatrics, Post-Graduate Medical School 

& Address: d ) Research Fellov 

•' ' New York University-Bellevue Medical Center 

.1 >. 550 First venue, New York 16, New York 

4. Project or Subject: 

1 Investigation of the effects of tobacco on the human vascular system 
;in healthy volunteers as veil as in patients with occlusive vascular 
; . disease; particular attention to be directed at the possibility that 

certain tobacco effects are based on peculiar allergic susceptibility of 
specific individuals rather than upon obligatorily toxic products in 
, ,, • tobacco smoke. Also, the possible influence of habitual smoking upon 

f vascular responses is to be ascertained. 

^ vr i '•• • • . ■ ■■_ - ; • y : * ' ■ .*. ' 1 . •. _ 

•5- 5 - Detailfed Plan of Procedure (Use 'reverse side if additional space is needed): ■ ’ : 

Previous studies by the first-named Applicant (see attached reprints) and by others 
have shovn that extracts of cigarette and other tobacco are capable of producing * ; 
urticarial reactions in a certain percentage of human beings - and that the incidence 
o t these reactions is higher in: 

1. Patients vith thrombo-angitis obliterans. 

, . g, Patients with other cardiovascular diseases sometimes associated with 

• : smoking. 

Heavy smokers. 

It has also been demonstrated that a significant drop in temperature of the digits 
du ring cigarette Ranking is demonstrable in about 30$> of subjects treated. (Bedisch). 

This figure of approximately 3<# corresponds to the approximately 3(# of smokers found 
to react vith urticarial reactions to skin tests with tobacco,,but it is not known 
■whether it is the same 30 j 6 — i.e. whether those subjects with significant falls in 
temperature are also those vith the urticarial skin responses, 
f ,1. The above investigators have found that 15. 8 $ of the 500 individuals 
: ;: ,' akin tested shoved positive reactions to one or more of the tobacco 
f : extracts. (This figure is in agreement vith those published - incidence 

of allergy in pop.) 

2. There were more reactions to the mixed brands of tobacco extract which 
vas not defatted, and fever reactions to the defatted mixed extract. 


o 

o 

CJ 
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Sourc e: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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The defatting process would remove an appreciable quantity of esters, 
aldehydes, and other organic compounds--ordinarily thought to be volatilized 
in. the smoke of the cigarette. This finding suggests that a large number of 
individuals reacted to this volatile aromatic fraction alone. In the group 
of positive cases tested, the individuals reacted to from one to five of the 
extracts. This would indicate that a person positive to tobacco skin test 
might prove sensitive to only one specific type of tobacco, and not to any 
other type. 

3. Vascular symptoms were reported twice as often in volunteers with positive skin 
tests to tobacco than in those with negative skin tests. 

k» Four times more individuals complained of tobacco symptoms when the tobacco 
skin tests were positive than when the skin tests were negative. 

5 . Individuals with positive skin tests to tobacco related twice as much evidence 
of personal and familial allergy than the negative skin test individuals. 

6 . Smokers with positive skin tests to tobacco presented four times more tobacco 
symptoms than those with negative skin tests. 

7 . Smokers with positive skin tests had 2^ times more vascular symptoms than 
smokers with negative skin tests. 

8 . In non-smokers the incidence of vascular symptoms was about the same whether 
the skin test was positive or negative. 

It is planned to carry out the following experiments to establish whether or 

not specific allergic sensitization plays a basic role in vascular reactions 

to tobacco smoking: 

A) Patients with various vascular and other diseases which have sometimes 
been regarded as being made worse by smoking will be skin tested to 
ascertain whether their skin reactions are in higher incidence or greater 
intensity than those of control subjects of equivalent age and exposure 
to tobacco. 


B) Vascular responses are to be tested by automatic recording of surface 

temperature and large limb venous occlusion plethysmography, in » constant 
temperature-humidity room under environmental conditions x set at 20 ° and 
25° C temp, and with 55$ humidity. Four groups will he studied: ; 

( 1 ) healthy volunteers, smokers; ( 2 ) healthy volunteers, non-smokers \ 

( 3 ) patients with occlusive vascular disease, non-smokers. (4) patients 
with occlusive vascular disease - smokers. ECGs and BCGs before and after 
smoking will be done in all patients. 


s 

s 


C) The results will he correlated with the results of skin testing and clinical^ 


symptomatology. ., • , • ■ •- - v : / w - :? 

D) All the skin test reactions from the battery of tobacco extracts will be 
statistically analyzed, not only in regard to host factors (such as age, 
tobacco exposure, smoking, allergic and hereditary constitution, disease, 
etc.), hut also in regard to relative capacity of various brands and types 
of tobacco to produce sensitization of the vascular tree ("index of - .... 
sensitization", "relative sensitizating potential"). 

1 • Source' https://www.irrdlistrydbcurnents.ucsf.edu/docs/mni; 
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6. Budget Plan: 




Salaries 

Expendable Supplies 
Permanent Equipment 

Overhead^ 20^) 

Other 


$10,000 per annua 
500 " " 

1*500 

2,500 per an num 

~ 500 " " 

Total' $ 15.000 • 


7. Anticipated Duration of Work: 

Tvo years 

8: Facilities and Staff Available: 

Complete facilities and patients and selected staff of the Departments 
specified above at the New York Skin and Cancer Unit, University 
Hospital, Bellevue Hospital, Gouverneur Hospital and other teaching 
services of New York University-Bellevue Medical Center. Completely 
: equipped circulation laboratory of the New York University Research 

Service, Goldvater Memorial Hospital with staff of 4 physicians and 
2 technicians. 

9. Additional Requirements: 


Supply of pure tobacco of different types and origin, cigarette 
tobacco of different brands. 


10. Additional Information (Including relation of work to other projects and other sources of supply): 


Studies of vascular responses have been carried out in the Medical 
Center by Walter Redisch, M.D. (N.Y.U. Research Service, Goldvater 
Memorial Hospital, under the direction of Dr. J. M. Steele) for 
many years. Dr. Eedisch's experience, advice and guidance will be 
utilized widely in the Study relating to vascular responses. Dr. 
Vincent J. fantana'a experience and the facilities at the Allergy 
Laboratory under the direction of Miss Margaret Strauss should 
prove Invaluable in the preparation and control of the tobacco 
extracts and skin testing. 


Signature—_/»/ Ttor l nn B. Sulzberg er 
Director of Project 


Source: https://www.industrydocu^ie s rT^ e u§sl^SLi^l5cs/mnpl0000 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


1 . , 

Application For Research Grant 



•; #213 V 

(Cf. # 3381 . - Activated 

Heaeved • 2/1/56 
and # 1 60 * Activated iht 

, ^ 8 / 1/57 



Date: septes&sr 10 , 


i* Name of lnvesti Q a,or: a) Marion 3. Sulzberger, M.D. 

b) Welter Esdiach, 14*0, 

2 Tit . c) Surt BeCrtnis, K.D. 

d) Vincent Fontana, M.D* 

a) Professor and Chairman, Sept, of Beraotology & Syphilogy, Kev York Uaiv. 

3. f^rte^ 5 Center, Poat-OrRdaate f-Sadieal School 

* , v & Address: *) Associate Professor Clinical Medicine, SYU College of fediclne* 

} . . e) C li n ic a l Assistant 

S' ; ■ *' -• ■ Y: ■ h . ■ , / . 

&sw Yoric University ♦ 2eUaroe Iledical Center 

4 . Project or SubjecJ :^ 0 Wl3t *“* *» ^ l01 * 

Investigation of the effects of tobacco on the human ntscalar oyetcsa, hosed on the 
fact that certain tobacco effects are duo to allergic rascoptiblllty of specific 
Individuals rather than to obligatorily toxic products in tobacco snake* And that 
patients with, occlusive vascular diseases respond differently than healthy suckers. 


\ ‘ 5. Detailed Plan of Procedure (Use reverse side if additional space is needed): 'J. 

In the past two years our studies have shown that la about 3 £# of healthy subjects 
vUr pl(rt^r^s»pblcally measured blood flow to the lower extremities decreased ' 
r significantly (2 xai./lOO cc/tfta, or sore) for a transient period of tins. 90 JS of 
" these subjects .who wore negative on elia testing with tobacco extracts had no change 
in blood flow. 

v Shirty yatiaate with cli ni c a l ly domaentod Ron-gangrenous obliterative arterle* 
sclerosis of the lover extremities have been tested so far* thirteen of these 
; > 4 a significant (2 nl»/l00c«./ain, or aero) increase in phethysaxjsmpMcally 
hessured blood flow to the lower extremities in response to tobacco smoking. She 
r emaining 17 patients showed no ctano»{ costs bad a aigiificaat decr ease * 

Shews asst puzzling findings urgently call for an extension of the study* 

1 ) Further confirmation by increasing the number of test subjects in foip group* 

2 ) Seating of at least three aors group* with other types of occlusive arterial 

disease, namely, patients with TfiDf patients with occlusive disease of maaU 
blood vessels and patients with "artericspastlc" disorders ( 2 aynaud*» reflex dystrophy) 1 
Vascular responses tested as befeva in association with intrsdsrwl testing with 4 

' tobacco extracts* I 


* TAQ - Threefeo-sagUJL* Obliterans 



Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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While no explanation can be offered at present for the surprising fact that 
some patients with OAS** responded to tobacco smoking with: vasodilation, it 
appears, likely that this bears some relationship: to altered vasomotor responses. 
Alterations of vasomotor responses in patients with various neurologic lesions 
have been under investigation by our group for the past several years. Studies 
of the basic mechanisms responsible for the constriction 1 and dilation of blood 
vessels in man' are in progress. 

It is p lann ed tc carry out the following experiments to establish whether 
or not specific allergic sensitization plays a basic role in vascular reactions 
to tobacco smoking. 

(A). Patients with various vascular and other diseases which have sometimes 
been regarded as being made worse by smoking will be skin-tested to ascertain 
whether their skin reactions are in higher incidence or greater intensity than 
those of control subjects of equivalent age and exposure to tobacco. 

(b) Vascular responses are to be tested by automatic recording of 
surface temperature and venous occlusion' large limb plethysmography 1 in a constant 
temperature h umi dity room, under environmental conditions set at 20°C temperature 
with 55$ humidity. 

Four groups will be studied: 

1. Healthy volunteers - smokers. 

2. Healthy volunteers - non-smokers. 

3. Patients with occlusive vascular disease - smokers 

4. Patients with occlusive vascular disease - non-smokers. 

ECG before and after smoking, will be done on all patients. 

(C) : The results will be: correlated with the results of skin-testing 
and clinical symptomatology. 

(D) All the skin test reactions from the battery of tobacco' extracts 
will be statistically analyzed, not only in regard to host factors (such as age, 
tobacco exposure, smoking, allergic and hereditary constitution, disease, etc.),, 
but also in regard to relative capacity of various brands and types of tobacco 

to 1 produce sensitization of the vascular tree ("index of sensitization", "relative 
sensitization potential"). 



** GAS' - Obliterative Arterio-Sclerosis 
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Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO. 






10,000 g«r Maaaa 

300 * * 

2, COO 

“ 2,000 * * 

500 w * 

Totdli ^|0QQ 


7. Anticipated Duration of Work: 


8* Facilities and Staff Available: 

Cmgl&ta facilities and patisato and selected staff of the Separtaeat* specified 
above at tha Hew Xoris Shin sad Cancer Uhit, University HoepiAal, Bellevue Hospital, 
Oouvejsaewr Hospital eM other teaching cervices of Sew Yrrfc Utolvaroity-Bellevue 
Ijedlcai ceafcwv 


9. Additional Requirements: 

of paw tobaaco of dlffaxi&at fcyjs# az&l ori^^clfiararttt tabaaca of 
diffssmt brand#* 


6. Budget Plan: 

“■ :-V * ■ •• 1 


' v. 


’ . •>. 


f. ' •' ; , t t . 


Salaries 

Expendable Supplies 
Permanent Equipment 
Overhead 
Other 



,10. Additional Information (Including religion of work to other projects and other sources of supply): :• ' 

Ml woxfcem concerned are ioiimtcly faaillar with the essential jproblsa®, 
having beoa engaged ia this study for at least 2 years. 



/; : 

/ 


Signature -/a/ l&rlStt s« fiulabar^r 

Director of Project 

/a/ Sdward P. adth 

Business Officer of the Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 
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Research Service 

Third New York University Medical Division 
The Goldwater Memorial Hospital 
Welfare Island, New York 17, N.Y. 


February 20, 1959 


Dr. Robert C. Hockett 
Associate Scientific Director 
Tobacco Industry Research Company 
150 East 42nd Street 
New York, N.Y. 

Dear Doctor Hockett: 

Thank you for the copy of your letter of February 4th to 
Dr. Sulzberger. I am glad to inform you that two pieces of the work are in 
the state of being published. 

A paper, prepared by Dr. Sulzberger and Dr. Fontana, with 
our cooperation, has been accepted for publication in the Journal of Allergy. 

A second paper, prepared by Dr. de Crinis, myself and Dr. 
Steele, has still to go through a last review by Dr. Steele. However, since it 
may be anticipated that further final changes by Dr. Steele will be minor, if 
any, (we have discussed the paper throoughly), I am sending you a copy of the 
draft as it now stands. 

In addition, I wish to inform you that we have, meanwhile, 
tested 45 patients with obliterative arteriosclerosis. Of these, 16 had a 
significant (more than 2. mi/100 tissue/min) increase in blood flow; 2 had a 
significant decrease; and 27 showed no significant change. No other form of 
obliterative arterial disease has been tested so far; thromboangitis obliterans 
will be next. 



Of course, the recording of arterial pressure has been routine 
in all our experiments. 


As far as the comparison between the effects of tobacco extract 
and the effects of smoke concentrate are concerned, both groups. Dr. Sulzberger 
and Dr. Fontana, as well as our group, are very ready, in fact anxious, to do this 
piece of investigation; as a matter of fact, we all had been talking about the 
possibility that this may well clear up the points of discrepancy between the 
allergic and the vascular responses. 


The paragraph concerning financial details will be answered in 
a separate letter. Dr. Sulzberger, Dr. Fontana and I will discuss the details 
and report to you within a week or ten days. 


Very sincerely. 



/s/ Walter Redisch, M.D. 

m 1003541300 
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"Investigation of the Effects of Tobacco on the Human' Vascular System in > ^r ? 

Healthy Volunteers as well as in Patients with' Occlusive Vascular Disease; ■' ^ v 

Particular Attention to be Directed at the Possibility that Certain Tobacco ■ 
Effects are Based on Peculiar Allergic Susceptibility of Specific Individuals ".Y-Y 

Rather than Upon Obligatorily Toxic Products in Tobacco Smoke. Also, the Y.Y 

Possible Influence of Habitual Smoking Upon Vascular Responses is to be -K. 

Ascertained." *• 


Introduction 


There has been considerable interest in' vasomotor responses to 
nicotine and to the smoking (or chewing) of tobacco for many years. There is 
almost complete agreement that smoking usually produces transient adirenergic 
stimulation via the sympathetic nervous system followed by depression of 
sympathetic and parasympathetic ganglia. Vasoconstrictive effect to tobacco 
smoking could not be elicited in sympathectomized limbs by the technique of toe 
plethysmography, which records skin flow only. 


It has been fairly well established over the years that in a certain 
percentage of subjects, smoking of tobacco causes vasoconstriction of peripheral 
vessels as indicated by decrease in surface temperature and also by plethysmo- 
graphically measured blood flow. The mechanism involved in this response has 
been the subject of some controversy. Mulinos and Shulman fo un d that deep 
breathing per se may cause reflex vasoconstriction (and, consequently, diminution 
of peripheral blood flow measured plethysmographically) in' fingers, hand and 
forearm'. Bolton et al found similar changes. In contrast, Evans and Stewart , - 
believe that vasoconstrictor effect of smoking is neither due to nicotine nor to 
deep inhalation but rather to irritation" by smoke per se. These authors based 
their opinion on the observation that smoke not containing any nicotine produced 
the.same effect on peripheral circulation as did tobacco smoke, and that drawing 
on an unlighted cigarette produced no vasomotor effect. Others support the 
notion that nicotine is the effective agent and that smoking is merely a way of 
administering nicotine. Roth et si found that changes in peripheral vascular 
circulation produced by denicotinized and corn silk cigarettes were negligible. 


Likewise, discrepant views concerning the vascular beds involved in 
constrictor responses to tobacco smoking have been expressed in the literature. 
Friedlander and associates found that following tobacco smoking the greatest 
decrease in blood flow occurred in the skin. This opinion is shared by other 
investigators. Abramson and co-workers believe that vasoconstriction following 
tobacco smoking is limited to the skin and that muscle flow is not affected at 
all. On the other hand, Fletcher found plethysmographic evidence of blood flow 
diminution of as much as 40without changes in surface temperature using an 
air transmission finger plethysmograph. He believes that skin temperature is 
not a reliable index of peripheral vascular response. 


;• '. Source: H|tp>s://www.industrydocuments.ucsf.edu/d6es/ninpJOOOb; 
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Allergic-hyperergic mechanisms are also thought to he involved' in the ’ 
bodily response to nicotine, and the skin reaction to tobacco is believed by some 
to be a specific allergic response rather than an "irritative"' reaction. 

Sulzberger shoved that of 400 normal smokers, 32$ reacted with' a positive skin ■ 

test to tobacco extracts and to extracts of timothy or horse dander; of these 

32$, 9$ reacted to tobacco only. Green reported that 13 of 1G0 normal smokers -f-i 

reacted positively to tobacco extracts. Romanoff and Rubin found 16 positive 

skin reactions to tobacco among 68 normal smokers. Trasoff reported 17 $ positive 

skin reactors in 40 normal smokers. The number of positive skin reactions tO' • ' 

tobacco is obviously dependent upon the type of subjects used. It increases * 

considerably when one is dealing vith patients with thromboangitis obliterans. . ' : 

Cooke reported 78 $ positive skin reactions to 5 tobacco extracts and extracts of _ T 

ragweed, timothy and horse dander in lkO patients with Buerger's Disease, : .v- 

compared with' 9 $ positive skin reactions to tobacco in U 00 unselected normal - •*, - 

smokers. Forty-four of 95 patients with thromboangitis obliterans also demonstrated 

antibodies to tobacco on passive transfer. Sulzberger, Romanoff and Rubin 

reported similar findings. 


Because of these observations it seemed of interest to correlate 
responses with sensitivity responses in the skin. During the study it became ' 
clear that in order to arrive at a definitive conclusion, different age groups, 
smokers and non-smokers, would have to be included and that comparison of patients 
with vascular disease with "healthy" subjects was necessary. 

This first report deals merely vith the findings in a group: of 80 
healthy smokers, none more than 50 years of age. 


Methods and Material 


Measurements of peripheral blood flow, recordings of surface tempera¬ 
ture, heart rate and blood pressure were done in all subjects before and after • ~ 
smoking. Eighty healthy subjects were tested (27 femaleB and 53 males), their 
ages ranging from 18 to 50 years vith a mean of ^6. Blood flow to the leg and 
foot was measured by means of a large limb venous occlusion plethysmograph, using 
an air transmission system connected to a strain gauge which permitted expression 
of very small pressure changes in terms of volume changes. Sudden venous 
occlusion vas accomplished by a stopcock system, connected to a large pressure 
reservoir. Surface temperature vas recorded continuously on a six-channel Leeds 
and Northrup Speedomax. All tests were performed in the Constant Temperature 


Room at 28°C and 55$ humidity. Subjects were considered "adapted to the environ¬ 


ment" when' the toe temperature had remained constant for at least a \ hour. All 
subjects were obliged to refrain from smoking and eating at least one hour before 
the test. Three plethysmograph!c base line tracings were obtained at five minute 
intervals after adaptation, then one test cigarette (containing a well equili¬ 
brated mixture of Burley, Virginia and Turkish tobaccos and mixed fatted and 
defatted tobacco) was smoked in six minutes. The amount of smoking of the single 
cigarette used here as stimulus was considered sufficient since it has been shown 
that one cigarette produced as much change as can be elicited in a given ;J ’**:*!*’ 
individual; a second cigarette does not alter the response. Subjects were ’ 


u 
$ 






encouraged to smoke in their accustomed manner. Three to four minutes after 
smoking was finished, another three tracings at five minute intervals were taken. 
Since electrocardiography and ballistocardiography have been widely used in 
assessing the effects of smoking on the coronary circulation, it was decided tb 


■:■■■ r : https 



- 3 - 


add these methods to the measurement of peripheral blood flow. Electrocardiograms 
were taken, including standard leads, unipolar leads and VI, V3, V5; and ballisto¬ 
cardiography was performed simultaneously (D-V-A ballistocardiograph model 
A2-Arbeit)*. Blood pressure and pulse rate were recorded before and after smoking 
The following arbitrary criteria for significance of changes were accepted on the 
basis of previous experience: 


1 . 


2 . 

3- 


4. 


5 . 

6 . 


Change of blood flow of at least 2 ml per minute per 100 ml 
tissue. 

Change in surface temperature of at least 2°C. 

Depressions of S_T and flattening of T waves (<f2 mm) in' the 
electrocardiogram. 

Ballistocardiographic tracings were interpreted empirically, 
in a qualitative way on the basis of the following criteria: 
Grade 0: Normal tracing; all IJK complexes normal in 

configuration and identical. 

Grade I: Normal tracing: minor variations in. IJK complexes 

which are still normal. 

Grade II: Probably abnormal; significant variation in 

individual complexes, especially in the IJ wave. 
Grade III: Abnormal; marked abnormalities in the individual 
complexes, some of which are still identifiable. 
Grade IV: Markedly abnormal; the tracing is chaotic and 

there are no IJK complexes identifiable, as 
such. 

Changes of arterial pressure of at least 20/20 mm Hg. 

Change in heart rate of at least 15 beats/min. 














The 80 subjects reported were also tested with intradermal injections 
of the (various) tobacco extracts (Burley, Virginia, Turkish, mixed fatted and 
defatted tobaccos) on' the lateral aspects of the arm and reactions read after 10 
minutes.** The preparation of the tobacco extract was made according to. the 
procedures which have been chosen by the Allergy Laboratory of the University 
Hospital of N.Y.U. from raw, untreated, sun-dried tobacco. Immediate wheal type 
reactions exceeding 10 millimeters were considered to be positive, and reactions 
subdivided into moderate and marked positive reactions (slightly positive reactions 
were not taken- into consideration). Correlation of changes in blood flow with skin 
sensitivity was made subsequent to the independent observation. 


Results 


Of the total 80 healthy subjects, 38 (4:7.%) : revealed changes' in at 
least one of the above circulatory measurements after tobacco smoking, while 42 
subjects (52.5$) showed no response. Only 10 subjects showed changes in the 
ballistocardiogram and only 3 i n "the EKG. We do not feel that any conclusions 
would be warranted from these figures. 



* - We wish to express our sincere thanks to Dr. Sidney Arbeit for supplying us with 
his D-V-A ballistocardiograph for this work and aiding vis with his great 
experience in the interpretation of the ballistocardiograms. > ’ 

**- This part of the work was done by Drs. Sulzberger, Fontana and associates, who 
reported their results in detail at the l4th Annual Meeting of the American . 
Academy of Allergy in Philadelphia, Pa., February 3> 1959* v-v 
.• Source: https://wwwjndustrydocujDents.ucsf.e^u/docs/ninp^{|Q : (|>i i 4;4:-'’v r .:li'S" 
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subjects 

Twenty-eight/(35$) shoved a significant decrease in the plethysmo- 
graphically measured blood flow. Fifty-two (6%) shoved no change, none showed 
an increase. We therefore concentrated ; on the evaluation of changes in 
plethysmographically measured extremity blood flow, in' this first group of 
subjects. 

Of the 80 subjects, 32 (4C$) shoved a positive skin reaction to 
the tobacco extracts, described above, and 48 ( 6 0$) remained negative. Of the 
48 subjects with negative skin test to tobacco, 43 revealed no significant change 
in measured peripheral blood flov after smoking; the remaining 5 subjects showed 
a significant decrease in blood flow. On the other hand, of the 32 subjects with 
positive skin test to tobacco, 21 ( 65 . 6 #) showed a decrease in blood flow after 
smoking, while 11 shoved no change. 


Discussion 


Correlation between skin testing for tobacco extract and blood flow 
changes after smoking the mixture appears significant as far as negative 
responses were concerned. It seems from our figures that in a group of "healthy" 
smokers, simple skin testing might be a fairly reliable way of screening out 
those subjects in whom smoking will, in all probability, not cause any decrease 
in peripheral blood flow. This may be expected to comprise about 90 % of all 
negative "skin reactors" in a given group or a total of about 60 $ of all "healthy 
smokers. To screen the remaining 40$ for positive blood flow responses' would 
require plethysmographic measurements. The latter procedure is so much more 
cumbersome and time-consuming than skin testing that it would be of notable 
practical advantage to first use skin testing if and when screening is desired. 
The same type of correlative testing is now being applied to healthy non-smokers 
and to smokers and non-smokers with occlusive arterial diseases and will be 
reported upon completion. • * 

There remains the fact, that responses in' surface temperature and 
in plethysmographically measured blood flow of the lower extremity did not 
correlate in this group of 80 healthy subjects. The significance of this has to' 
be ascertained through further work. The clue might well be that blood flow to 
the leg indicates predominately muscle flow, while surface temperature is a 
function of skin' flow only. 


Summary 


Of a group of 80 healthy smokers, 32 ^ showed a decrease in plethysmo¬ 
graphically measured extremity flow in response to smoking. Comparison' with skin 
testing revealed a significant correlation in negative responses only; 9 of> of 
those who did not react to skin testing with tobacco extract had no decrease in 
peripheral blood flow in response to smoking. 


- XXX - 
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150 East Forty Second Street, New York IT, N.Y. Activated 8/1/57 


Application for Renewal of Research Grant 


Committee: 

Dr. Cattell, Chm. 
Dr. Comroe 
Dr. Bing 


Date: February 1, i960 


1. Name of Investigator: Marion B. Sulzberger, M.D. 

Walter Redisch, M.D. 
Vincent J. Fontana, M.D. 


2. Title: a) Professor and Chairman, Dept, of Dermatology, NYU-Bellevue 
Medical Center Post-Graduate Medical School. 

b) Associate Professor of Clinical Medicine, NYU College of 
Medicine. 

c) Assistant Professor of Pediatrics (Allergy Division) NYU 
College of Medicine. 


3. Institution 85 Address: 

New York University-Bellevue Medical Center 

550 First Avenue 

New York 16, New York 

4. Project or Subject: Investigation of the effects of tobacco on the 
h uman vascular system, based on the fact that certain tobacco effects 
are due to allergic susceptibility of specific individuals rather 
than to obligatorily toxic products of tobacco smoke. And that 
patients with occlusive vascular diseases respond differently than 
healthy smokers. 


5. Detailed Plan of Procedure: The plan outlined in the application of 

1959 is to continue. Results to date have been published in part. 

1) "Studies in Tobacco Hypersensitivity", J. Allergy, 30:2^1, 1959 
(reprint attached). 

2) A paper entitled "Vascular Responses To Smoking Tobacco Compared 

With Responses to Skin Testing of Tobacco Extracts" - has been 
accepted for publication in the Annals of Internal Medicine. A 
copy of the paper is attached. W'.o 




3) Rirther results are to be presented at the Conference to be held 
under the auspices of the Few York Academy of Sciences on March 
2h } 25, and 26. The presentation will be on "Tobacco Hypersensi¬ 
tivity" : 1. Allergic Implications, II. Peripheral Circulatory 

Implications. Vincent J. Fontana and Walter Redisch. The pres¬ 
entation will be in essence concerned with 20 subjects in whom 
detailed correlations between skin sensitivity to specific tobaccos 
and peripheral blood flow responses were studied. A close correla¬ 
tion was found in this pilot study. It further emanates from - 
differential calculations of skin flow and muscle flow that the '-p 
decrease in surface temperature and the decrease in skin flow 
correlate to some degree, while muscle flow most of the time moves 
in the opposite direction. 

At least two more years will be needed to apply the cumbersome 
technique of separation of skin flow and muscle flow to all groups 
under study and to arrive at the definite figures representative 
for the various groups. 


Budget Plan: 

Salaries 

$10,000'per 

annuii 

' ' . >■** ■ 

Expendable Supplies 

500 1 per 

annum 


Permanent Equipment 

2,000' " 

ir 


Overhead (20$) 

, 2,500 " 

n 


Other 




Total 

$15,000' 



(The total budget to be utilized as specifically stated in application 
request of 1959) 


J. Anticipated Duration of Work: Two years 


8. Facilities and Staff Available: Complete facilities and patients and 
selected staff of the Departments specified above at the New York Skin 
and Cancer Unit, University Hospital, Bellevue Hospital, Gouverneur 
Hospital and Goldwater Memorial Hospital. Also other teaching services 
of the New York University Bellevue Medical Center. 


9. Additional Requirements: Supply of specially prepared cigarettes of pure 
tobacco of different origin and types (Burley, Virginia, Turkish). Also 
tobacco smoke condensate in form' acceptable for skin testing. 


10. Additional Information (including relation of work to other projects and 
other sources of supply): 


Dr. Sulzberger, Dr. Redisch, and Dr. Fontana, are all intimately concerned 
and familiar with the essential problems in this project, having been •' 





Source: https://wwwjndustrydocuments.ucsf.e’du/d6os/rnnplC)0{)0 
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engaged in this study for at least 3; years. The staff of technical 
assistants have also been thoroughly trained and are capable of 
undertaking their assignments in this project. 

In the course of vork on a project for the NIH, in the laboratories 
at NYU Research Service, Goldvater Memorial Hospital, a technique 
has been developed for the separation of skin flow and muscle flow, 
including a mathematical formula for their calculation. These 
calculations are now being applied to the experiments concerning 
vascular responses to tobacco smoking. 


/s./ Marion B. Sulzberger, M.D. 
Director of Project 


/s./ Edward F, Smith _ 

Business Officer of the Institution 









Sourc.e:https;//wwwjndustrydocuments.ucsf.edu/docs/rnn|)IGO r OQ’.. 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 EAST FORTY SECOND STREET NEW YORK 17, N. Y. 


Application For Researchi Grant 


. v 


August 9 , 1957 ' 

Da e; (Resubmitted h/Zk/^Qj 


1. Name of Investigator: *' Wllliaa SUttdeimaa, M, D«, Ifc.D, 


2 Title doctor of the Division of Metabolic Research 
Clinical Professor of Medicine 

t! ‘ 

3, Institution 

& Address: Jetforeon Medical College 
. 1029 Walnut Street 
jfclladel p hla 7 , Pa. 


4. Project or Subjpct: Metabolism of Trace Metals i Role of Metallic Carbonyls 
; ■ • in Pulmonary Carcinogenesis 



5: Detailed Plan of Procedure (Use reverse side if additional space is needed): 

The proposed investigations vill be directed tovard studying the 
effects produced by long-continued exposure of experimental to 

repeated sublethal inhalations of metallic vapors* Attention sill be 
focused cm the carcinogenicity and the intermediary metabolism of these 
materials. The chronic effects from inhalation of metallic vapors vill 
be investigated as they may pertain to the Inhalation of tobacco smoke* 

Background Information 


For the past several years our laboratory has been interested in 
the toxicity of various metallic carbonyls used by industry. (Reprints 
are attached.) 


Metallic carbonyls are formed from the reaction of carbon monoxide 
vith metallic ions, Including nickel, coblat, iron, eta. Hiekel carbonyl, 
Hi(C0)4, for example, is one of the most toxic compounds encountered 
industrially. Its high volatility makes it difficult to avoid exposure 
by inhalation during handling. To avoid effects of scute poisoning, the H 
maximal allovabie concentration has been set at 0 . 0 b parts per million 
in air. * . : •' ? -v y. v; - :. 


Over the past score of years a number of reports have appeared In 
the literature attributing carcinogenic properties to the inhalation of 


metallic carbonyls, especially nickel carbonyl. Most of the evidence has 

s ‘V.. v v^y*- •■Tv-;-/ f 1 : ;>f j:V 



'been obtained from studies on workers in. the nickel industry who developed 
cancer of tbs respiratory passages after exposure to vapors of nickel 
carbonyl over a period of tea or more years. 5he carcinogenic property of 
nickel carbonyl ye# first observed by Baader in 1924 and the first report 
that an excessive number of cases of carcinoma of the lungs and nasal 
^passages developed among nickel workers was mads by Grenfell in 1932* 

An analysis of death certificates issued in South Vales between 1907 and i 
193^ indicated that 3^6 of the cases of cancer of the respiratory organs 
occurred in nickel workers. Barnett noted that, frees 1923 to 19«8 
inclusive, 2*9 cases of cancer of the nose with 46 fatalities and 82 eases 
of cancer of the lungs with 72 fatalities were reported frees nickel 
workers in England. 


Our laboratory has studied the effects of saute and chronic 
exposures of nickel carbonyl in rats. Although rata are highly resistant 
to pulmonary carcinoma, nevertheless, metaplasia of the bronchial 

epithelium has recently been encountered in surviving animals following 
Chronic exposure to nickel carbonyl* Our evidence thus far is suggestive 
(although inconclusive) that chronic exposure to nickel carbonyl may 
produce cancer of the respiratory passages In the rat* It is our desire 
to extend these studies and to correlate them with the effects of inhalation 
of tobacco smoke. -• . , •. ■ 



V V f; 





, ? .S>ouky,httpy/yvw\yndustry^ 


eocTOSeooT 






V V\-Y • 

6; Budget Plan: 

W V ^ Proposed Budget 
for first lee* 

*■;£ *-:■-'■• '■■' ■■■'■ :"’7 


•*-,iw r^- ^yr .**po«**>" 

”'*T-V‘~'it Av 

.. . • '•;<• v-{. 

A - " V A ^ 

. ;.$>• ' <; ^o,. 

•' -Vy? ^10,800 

, ,,, , ,. <•/:■ ■] ■(■-.. ■ - 1.50 0 

Expendable Supplies ';■ 

Permanent Equipment 
Overhead 

other (Eravel etc.) 


Salad* 


IQS 


'X 


A 


, ~ 3 y 2 g 0 

_at C LMttt 

. i*oT? 


.'Jotal •, 

'v ;■ J ! 

x-'X 


tS50 - 


7. Anticipated Duration of Work: JfomT y SM fj 


\>- 



8. Facilities and Staff Available: 

Our laboratory Is staffed with experienced investigators and 
tec h n i ci a ns and la well equipped for metabolic studies. In addition, 
our division, m a inta i n s a toxicity laboratory with special animal quarters* 
The toxicity laboratory is equipped with a constant flow chamber for 
exposure of experimental animals to gases and volatile liquids (see 
reprint for description of chamber* 


9. Additional Requirements: 


Staff - A competent physician-investigator will be available la 
r September for work on this project. 

Equipment - A spectrophotometer with fluorimeter attachment will be 

needed. Eventually there will be need for a spectrograph, 

10. Additional Ihformationi (Including relation of work to other projects and other sources of supply): 

V ' ' -V.■' V- •’ " ■ ■ ' ■ ■ ... ' • ,* ' '• '• ' ' '• '• • .. 

■ l A Ibis work would extend, compliment end correlate with studies on the 
toxicity of nickel carbonyl that axe being ■undertaken for the Atomic Energy 
Qosjaission. 


fa*f George A. Bennett, M. D. Dean 




George M. Ritchie, Controller 

.Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO ... 
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TOBACCO INDUSTRY RESEARCH COMMITTEE 
fcoqcleveb QTOtaR^YbiKXfcte. YT<c^ fcsfllaido used 

Xoioln lo cioqiv oS oxusoqxa To;fla eessaesq ^ToiaTiqaeT edi lo Teonso 
lo ^.tTeqonq olnoscflioToo ®riT .eiaa^ ©tom to n&i lo JbolTsq a Tevo X'^Eodiao 
izoqez i&tll edl boa ^Sg^ p rrcatiort'^or’Sese^rcHfG?bW.do JctII BfU I^nodiBo le±>ln 
Isean ban agm/I sdi “L rsoximsT ‘is Ti'yaSb lo ledmun aviaaeoxe an iadt 
at IlainoiO obt'&i ap.w sveirrow XodoXn sooxaa Jbeqoleveb asgaseaq 
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1. Name of Investiggtorujj ^ Z!v JU-tv Q^affl odi lo 180000 lo 
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2. Title: Direotor of, the Division of Metabolic Research ■ " ^ ; 
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3. institution^ 5 - 011 * sihBXqeJefn et’ornanpe ,88©XejdJTevafl t fiffioxiiovao ^TAflocIuq at 
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4 . Project or, Sublet: Metabolism of Trace Metais t dole of^etalllo 

' ,* .',''', in Pulmonary Carcinogenesis ' , : . ,» 
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5 . Detailed 1 Plan ofi Procedure (Use reverse side if additional space is needed): 


The proposed investigations will be direoted toward studying the 
effects produced by long-continued exposure of experimental animals to 
repeated sublethal inhalations of metallic vapors. Attention will be ■ ^ . 

focused on the caroinogenioity and the intermediary metabolism of these 
materials. The chronic effects from inhalation of metallic vapors will 
be investigated as they may pertain to the inhalation of tobacoo smoke. 

Background Information 

For the past several years our laboratory has been interested in 
the toxioity of various metallic carbonyls used by industry. (Reprints 
are attached.) 

Metallic carbonyls are formed from the reaction of carbon monoxide 
with metallic ions, including nickel, coblat, iron, etc. Nickel carbonyl, . 
Ni(C 0 ) 4 , for example, is one of the most toxio compounds encountered 
industrially. Its high volatility makes it difficult U avoid exposure 'C 
by inhalation during handl in g. To avoid effeots of acute poisoning, the Vc 

maximal allowable concentration has been set at 0.04 parts per million 
in air. ' >. .. V-.'.’v . 

■ ‘ ... - . ! v b '> r. ?*'?* ■' A*>V 

• ‘ . v' ••' 1! f-• v, *^ , < v *f W 

■- ••• 

Over the past score of years a number of reports have appeared in ;‘-' 
the literature attributing carcinogenic properties to the inhalation of 
metallic carbonyls, especially nickel carbonyl. Most of the evidence has 
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carbonyl over a period of ten or more years. The carcinogenic property of 
nickel carbonyl was first obsarved^bya^aaderit 1^1^924 and the first report 
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been obtained froqr ffcudi*|b9%¥arkers yin^^.^^e^j^^stxy^ho developed^ 
canoer of the respiratory passages after exposure to vapors of nickel 

' ■ ftf : -p| * 

that an excessive number of cases of carcinoma-of-the lungs and nasal 
passages developed among nickel workers was made by Grenfell in 1932. fc 

An analysis of death certificates issued in South Vales between 1907 and 
1934 indicated cafe’s of cancer of the respiratory organs ' 

oocurred in nickel workers. Barnett noted that, fraa 1923 to 1948 ‘ 

inclusive, 49 oases of oanoer of the,nose with 46 fatald-ties and 82 oases 
of canoer of the lungs 
workers in England. 

, rioveesaH olXodeifiM lo coialviG prfi To 

Our laboratory has studied the effeptSjjofjao^te IC /u3d >£bx:pt 

exposures of nickel oarbonyl in rats. Al&iougn raW ar< _ . 

to pulmonary oaroinoaa, nevertheless, squamous metaplasia of the br on c t^ a^titz^ e : 

' m a t m m . »■ m A . « * a • ■ *• . . .* 


)ioevid r 
tgihly''"re^e^ant 


rsItiT .S V 


epithelium has recently bean^encounterad^c^r^ij^ng. wjia^^jf ) ollowfp0 3A ^ 
chronic exposure to nickel carbonyl. Our evidence^jeuggestive 
(although inconclusive) that chronic exposure jtp ftlpkei icar boqy l may v, 
produce canoer of the respiratory passages in the' rat. ‘ It is our desire 
to extend these studies 
of tobadfd r ftokf / . 
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erii gnl'sbi/ia bvswoi beioovxb ed XXxv anoliaglieovnl b9aoqo*iq eriT 1 
oi slanioa XsicoEl'ioqxe To ewaoqxe bBiraiicoo-gGcX ^d beoi/bovq eioello 
' ed XXiv cciin9liA .svoqHV oiXXxioM lo afioiiaXxrlci Xedieldx/a b^iaoqe'i : 
oeedi To mBlXodeion 'svsibGC'ioiGl odd bns ^JlolGPgonlo'iBO ©rii no beeirool'- ^ / 
llJtw 8-icqsv oHL3i9tn lo aeiiaXiuIiii loo'll aJcells oinoirio oriT .alniveiBin : ‘ ^ 
.eicca oooBdci lo coliaXerinl edi oi ciBivoq: ^erii ea beicglieevnl ed k 

ncliemolitl bGifoiriBidsfl 

cl fceiesveicl cosd ead ^loiavcdsl wo s*i£©q Xeiovee Jesq edi icI . ; - = 
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eblxonom ccdvso lo noldossi orii ami b&srcol sib al’^ncdieo olIIaJeM 
t Ixnodvso Xe^oM .oib t novi ,^Bldco ,l9doin snlbirloni ,anob oillfien 

bevoicaroono ebniioqnioo ote’jot ^eoa orii lo erro al t ©IqKBxe uol t ^(00)iH 
ewaoqxe biovc oi ilnolll'lb il aedeia x^lH^fiXov rigid all .^IlEi'iJenbni 
edi ^gnlnoaloq eii/oa lo eioelle blova oT .gnllbnad jjclwb noliaiaxlnl ^d 
nolllxn vsq airaq AO.O i* lee neod aeri flollsilgeoceo, eldoweXXa Xanlxac , 

. : -vis nl 

’ -x::■■ , r \^;: 

nl bevceqqs evsd elvcqev lo tedatta fi 6'iao'q lo eiooa tffisq eril ievO 
lo GolicXadcl odl oi aeiivsqovq olcegoclovao gclindliiis ewiaieilX edi 
ead eonablve edi lo iaoM .X'^nodwo XojIoIc xf-^slooqse ^slYOodvao olXXaiem 

i -v^^.r; :,v x- r,. i 
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6, Budget Plan: v /v ; J / v S-\" ! '- *"v‘ - r -‘;‘ 

; *v . 1 *'/'.' i'r \ Salaries v- ' : • V v “ .*' 

;;. 'W' ' '. ^ ■ •'•V*••■•;*'•' ••';•..•, Expendable Supplies * 

. Propose Budget , ;> ; Pemv ,„ 8 „, E ipmen| . ... 

• ■'■• ; • *Y l >. ’ *■•"■'■•••■ Other (Travel etc.) 




.-. - 1 , 500 - 
3 , 2 5 0- 
.1,375- 
-250- 


Total 1 17, 6 75 - 


7. Anticipated Duration of Work*. Pour years 


8. Facilities and Staff Available: 

r; Our laboratory is staffed with experienced investigators and 
technicians and is well equipped for metabolio studies. In addition, 
our division maintains a toxioity laboratory with special animal quarters. 
The toxioity laboratory is equipped with a constant flow chamber for 
"exposure of experimental animals to gases and volatile liquids (see 
' reprint for description of ohamber ). 


9. Additional Requirements: 

• - A'-V , . _/ 

Staff - A competent physician-investigator will be available in 
September for work on this project. 

Equipment - A spectrophotometer with fluorimeter attachment will be 
! needed. Eventually there will be need for a spectrograph. 

10. Additional Information (Including relation of work to other projects and other sources of supply); 


• c - 


This work would extend, compliment and correlate with studies on the 
toxicity of nickel carbonyl that are being undertaken for the Atomic Energy 
Commission. 


Signature-- 

Director of; Project 


Business Officer ofi the Institution 

Source: https://www.industrydocuments.ucsf.edu/docs/mnplOOOO 


1003541314 





STUDIES. IN TOBACCO 
HYPERSENSITIVITY 

III. Reactions! to Skin Tests,and 
Peripheral Vascular Responses 

VINCENT J. FONT AX A, MiB. 
WALTER REDISCH, MiD. 

ROSFJ: LEE NEMIR; MJX 
MARJORIE K. SMITH,, M.D. 

KURT DeCRINHS, M.D* 
and 

MARION B. SULZBERGER* M.D* 

New York, X. Y. 

From the Department of Dermatology, and 
Syphilology, the Department of Pediatrics 
(Allergy Section). New York: University 
Post-Graduate Medical School, and the New 
York University Research Service, Gold- 
water Memorial Hospital. New York Uni¬ 
versity-Belle vue Medical Center 

Reprinted from 

THE JOURNAL OF ALLERGY" 

St. Louis 


Vol. 30,No. 3> : Pages 241-249, May-—June, 1959 
(Printed! in the U.. S'. A.) 




Source: https://www.industrydocuments.ucsf.edu/docs/mnpfe00Q. . : J 


1003541315 







€ 


r 









STUDIES IN TOBACCO HYPERSENSITIVITY 
III. Reactions .TO Skin Tests and Peripheral Vascular Responses 

Vincent J. Fontana, M.D;, Walter Redisch, M.D., : Rose Lee Nemir, M.D;, 
Marjorie E. SSiith,, M.Dl, Kurt DeCrinis, M.D., and 
Marion B. Sulzberger, M.D,, New York, N. Y, 

T ILE problem of tobacco hypersensitiviity has. been the subject of several 
controversial reports. Tlie investigations of Harkavy, Hebald, and! Silhert 1 
and; of Sulzberger 2 were the first! to indicate the possible allergic activity of 
tobacco as a cause of certain vascular diseases,, especially thromboangiitis: 
obliterans. On the other hand, reports bv Trasoff and' associates , 3 Chobot , 4 and 
Westcott and Wright 5 failed to substantiate the conclusion: that the skin reac¬ 
tion produced by tobacco extract is ai specific: response: designating a sensitiza¬ 
tion process of the blood vessels,, 

The: contradictory evidence concerning, the role of allergy to tobacco as, a 
cause of vascular disease: is succinctly summarized! by Lowell in a recent work 
edited by Wyndcr* An excellent and complete review on the subject of the 
immunologic aspects of tobacco and smoking has been published by Silvette, 
Larson; and Haag . 7 The latter authors, include in their summary the state¬ 
ment : “ A well designed and properly controlled! program of clinical investiga¬ 
tion of tobacco: sensitivity in relation to disease is greatly to be desired.” 

The divergent views and findings in this field prompted us: to investigate 
further the possibility that! certain tobacco effects.arc;based on a specific allergic 
susceptibility of particular persons rather than on obligatorily toxic products 
in tobacco smoke. While the observations of Sulzberger, Harkavy, and others 
have verified the immunologic specificity of the skin reaction to tobacco* the 
clinical significance of these reactions is not always obvious; That serious diffi¬ 
culties are encountered in the interpretation of skin testis must be: admitted 
and understiood. Tlve factors upon which success depends are: the reliability 
of the extracts used, the ■ method of testing, the evaluation! of the reactions in 
a single person, and their■ correlation with the patient's clinical history. These 
precautions have been, considered throughout tins, investigation. The extracts 
used in this study have been prepared by laboratory workers-experienced in the 
field. Care was: taken m the use of these extracts ami in the performance and: 

Thifl; work was. supported! by grants from the Tobacco: Industry Research Committee. 
Presented at the fourteenth annual meeting of the: American Academy of Allergy in 
Philadelphia, Pennsylvania.. Keb. 3-5, 195S. 

From tihe Department of Dermatology and Svphilology, the Department of Pediatrics 
(Allergy. Section)., New York University- Post-Graduate Medical School, send the: New York 
University Research Service, Gold water Memorial Hospital, New York University-Bellevue 
Medical Center. 

Received for publication, Feb. 10, 1958. 
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reading of the: skin tests in order to eliminate or reduce to: a minimum the possi¬ 
bility of nonspecific: false positive reactions and other results, of experimental 
errors. 

MATERIALS AND METHODS 

This: report includes the skin reactions andi historical dhtai on 641 healthy 
adult volunteers and 294 children tested with tobacco extracts at the Judson 
Health Center in New York City. The volunteers were skin tested ihtracu- 
taneously with the five different tobacco extracts., Approximately 0.02 c.c. of 
the excitant was; injected ihtra derm ally, and the site was observed for at lfcast 
twenty minutes, to note the result of the test. The skim-test results were inter¬ 
preted by the standards proposed by Cooke.* 

In ordtr to eliminate:questionable or irritant reactions; only the moderately 
and markedly positive reactions, were: considered positive for the purposes of 
this study. Permanent tracings were obtained on all marked positive skin 
tests. Normal saline was used as a: control., 

The tobacco extracts were: prepared by Mi’s. Margaret B. Strauss, Director, 
Allergy Laboratory, University Hospital, New York City. Burley, Virginia, 
and Turkish cured tobaccos were procured fronn a reputable tobacconist who 
could assure their purity of type for the preparation of these individual tobaccos. 
Mixed tobacco' extracts were: composed of the following popular brands of 
cigarettes, in equal, parts (including the tobacco and the cigarette paper) : 
Camel; Chesterfield, Lucky Strike.,, Old Gold, Pali' Mall,, and Philip Morris. 
No filter cigarettes, were used! 

The usual routine: in preparing am extract of allergen is to treat the crudb 
mass with an organic solvent, such as acetone,, ether, toluene, or Sbvasol in order 
to remove as: much oil, fat 1 ,, and oolbring matter as 1 possible before the aqueous, 
extraction. In general, the oil and dye contain no: antigenic: fraction important 
to the inhalant type of allergies and their removal produces a superior type of 
extract because it is clearer and less colored. However, cigarette smoke con¬ 
tains, certain volatilb esters, aldehydes, ketones, and other organic substances,, 
partis of which are undoubtedlk' soluble in organic solvents* these: organic sub¬ 
stances;. which might act as, allergens; would be removed if the: tobacco mass 
were first, defatted by am organic solvent. 

Therefore,; twe types of mixed tobacco: extracts were prepared. One was 
defatted by washing and decanting with toluene before the aqueous extraction, 
and the other was treated with no: organic solvent before: the aqueous extract ion i 
The tobacco mass was then extracted in buffered saline: (pll 7. Of for two days. 
After filtration, the extract was. dialyzed against, buffered! saline for forty-eight 
hours: andi then concentrated by allowing the extract, in cellophane: sausage 
casing,, to hang in front; of am electric fan. After Seitz filtration and sterility 
testis,, each extract was standardized on: a protein nitrogen basis according to 
the method of Stull and Cooke. The tobacco extracts used for testing were in 
1,000 units phosphotnngstic-acid-precipitablo nitrogen strength. 

•Original wheal—negative reaction—0.2: to 0.3 cm. wheal. Slight reaction—0.4 to 0.6 
cm. wheal. Moderate reaction—1 to 1.5 cm. wheal. Marked reaction—2 plus cm. with 
pseudopodia. 


C 
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Before skin testing, each subject was thoroughly. interrogated as to any 
personal and familial history of allergy and was questioned specifically about 
peripheral vascular symptoms and! pertinent smoking habits. Each subject was 
carefully questioned as to the following specific points: 

On Allergy —Personal or familial occurrence of seasonal coryza^ 
bronchial asthma, urticaria,, food! sensitivity, and! drug sensitivity. 

On Peripheral Vascular Disease- —Evidence of numbness of extrem¬ 
ities and fainting spells: 

Oil Symptoms Directly Related in Time to Tobacco Smoking .-:— 
Coughing, dizziness, headaches, effect on appetite, and cold, numbness, 
and tingling of the extremities. 

Eighty healthy adults who had been skin tested with tobacco extract were 
studied in the New York University Research Service ati Goldwater Memorial 
Hospital. The vascular responses of these persons were tested by automatic 
recording of surface temperature and! by large-limb, venous occlusion plethys- 
mograph in a room with constant temperature and humidity under environ¬ 
mental conditions set ati 20° and 25? C. with 55 per cent humidity. Measure¬ 
ments' were taken before the subjects smoked a cigarette, and! at 2-, 6-, and 
20dninute intervals following; the onset of the smoking procedure. Changes in 
blood flbw greater than 2 c.c. per 100 nil. of tissue per minute and changes in 
surface temperature of at! hast 2 C C: were: considered! significant. Ballisto¬ 
cardiograms and electrocardiograms, were also obtained on these volunteers, and 
they were interpreted by the standard criteria. The cardiovascular measure¬ 
ments, were recorded before, during, and after the smoking of special cigarettes 
composed of; a mixture of tobaccos from all the above-mentioned commercial 
cigarettes. 

RESULTS 

Cutaneous Reactions to Tobacco Extracts. —Six hundred forty-one healthy 
adult volunteers, both smokers and! nonsmokers; were skin tested with five dif¬ 
ferent tobacco extracts. Table I shows the number and percentage of cutaneous 
reactions,, ranging from negative to marked; to. Burley,, Virginia; Turkish,, mixed 
(not defatted)i,. and mixed tobaccos in a group of 641 adults. Of the persons 

Table I. Percentage of Volunteers; Tested by Reactions to Each of Live Tobacco 
Extracts by Smoking History 


S M 0 K KRS I NON S MOKEKS 


EXTRACT 

! 

| TOTAL 

j XKGA- 
ii TIVE 

ii i 

!! SLIGHT : 

MOD- 

EHATE 

: 'marked 

I TOTAL 

NECA- 
j TIVE 1 

1 

' SLIGHT 

MOD¬ 

ERATE 

1 • 

j MARK ED 

Burley 

3 7.9 ■ 

71.5 

15i3 ! 

5.0 

8.2: 

261 

73.6 

15:7 

5.4 

5.4 

Virginia' 

378; 

70.4 

14.3! 

6.1i 

9.3: 

261 

73.6 

14.6 

3:8 

8.0 

Turkish. 

379; 

71.0 

15 id 

4L0 

9:5 

261 

75.5' 

12.3 

3.8 

8.4 

Mixed 

341 

6S.3 

12:6 

5.3 

13,S 

234 

73.5 ' 

14.5 

2.1 

9:8 

Mixed! (de¬ 
fat tied) 

340 

70.3 

13:5 

7.4 

s.s 

232 

73.7 

13.8 

5.6 

6.9 

Total* 

380 

63.2 

12.4 

6.1 

18:4 

261 

65.5: 

15.3 

5.4 

13:8 


•Each person classified by most severe reaction to any of five extracts; No statistical! 
difference between smokers and nonsmokers. 


. Sourc e "https://www.industrydocuments.ucsf.edu/docs/mnplb6d0 'V ' T 
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tested, 18.4 per cent of the smokers showed markedly positive reactions to one 
or more of the tobacco extracts, as compared with 13.8 per cent of the nom 
smokers. The difference between! the percentages of smokers and nonsmokers: 
reacting to each extract was not found to: be statistically significant. Table I 
also indicates that there were more reactions to the mixed brand of tobacco! 
extract that was not defatted. The defatting process would remove an ap¬ 
preciable quantity of esters; aldehydes, and other organic compounds ordinarily 
thought to be volatilized in the smoke of the cigarette. This mixed extract also> 
contains, besides tobacco* unrelated allergens and irritating chemicalfe. It was 
notedi that in the positively reacting group, some persons, reacted to only one 
of the extracts, some to two, : some to three, some to four, and! some to all five 
extracts. By the skin-test criterion, a person whe was skin sensitive to tobacco 
could therefore be: sensitive to only one tobacco and the tobacco product of one 
provenance and not be sensitive to any other type. 

No attempt, was made to classify the smokers as occasional^ moderate, or 
heavy smokers, as it was found that such classification! would be: impossible or 
would more likely he misleading than instructive. Many of the subjects smoked 
different amounts; at different, times, some ranging from one or two cigarettes 
daily during certain periods of their lives to> a pack or more at other periods. 
If it had been possible for us to make an accurate quantitative breakdown of 
smoking habits,, this might have been informative. AVe do not consider it es¬ 
sential, however, since the: incidence of positive; skin tests was 1 not significantly 
greater in the entire group of smokers as: compared with entire group of non- 
smokers; 

Sex and! age did not seem to play any role in the incidence: of the reactions 
to tobacco in the various groups tested. 

Relationship- of Peripheral Vascular Symptoms' to Cutaneous Tobacco Re¬ 
actions.- —Table HI sets forth the percentage of general vascular symptoms in a: 
group of 377: smokers tested with Virginia tobacco extract. It can be seen frorm 
these statistics that peripheral vascular symptoms: were approximately twice as 


Table II. Percentage of Volunteers With History of 1 Peripheral Vascular Symptoms 
and Reactions to the Virginia Tobacco: Extract 


; i 

TOTAL. | 

NUMBER || SKIN TEST. 

,! 1 

NUMBNESS OF 1 
EXTRLMIHIES | 
(iPER CENT V j 

MUSCULAR 

CRAMPS: OF 

EXTREMITIES 

(PERCENT); 

| COLD EX¬ 
TREMITIES 

1 (:per cent)i 

TINGLING OF 

EXTREMITIES 
(PER: CENT) 

Shiokers (i377i) Positive 

(:57 s ): 

28 

26 

30' 

30 

Negative 

(320); 

14 

11 

13 ; 

15 

Nonsmokers Positive 

(■31:V 

16 

19: 

16! 

10 

(260 V Negative 

(:229.v 

14 

13. 

13; 

11 


A significant, association was found between smokers; with positive skin reactions to 
tobacco and : 


Numbness; of the' extremities-^-X2"= 6.0 ;:n nr 1; P ~ <0.02. 

Cold extremities— X2 = 8.6 : n = 1 ; P = • <0.01. 

Muscular cramps of the extremities—X2' = 11 ; n = 1 P = <0.01. 

Tingling of the extremities—X2 =: 6.6 ; in =■ I; P = <0.01. 

The above results tend to show that, among the: nonsmokers there appeared! to be no 
association! of any. of the four symptoms; with the positive skin tests to tobacco. 


Source: https://www.industrydocuments.ucsf.edu/d6cs/mnpl00b0 
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common iiu the smokers with positive skin tests than in the smokers with nega¬ 
tive skin reactions. In the nonsmokers, the incidence of peripheral vascular 
symptoms was about, the same, whether the skin-test reaction to tobacco was 
positive or negative. 

Relationship of the Allergic State to Cutaneous Tobacco Reactions .—Table 
III lists the percentage of volunteers with manifestations, of personal allergy 
and the reactions to the Virginia! tobacco extract. This table: shows; the increased 
incidence of positive skin reactions to tobacco among the allergic persons, 
hoth smokers and nonsmokers. Over twice as many persons with positive 
reactions reported having seasonal rhinitis, bronchial asthmaor urticaria as 
-compared! with the subjects with negative skim reactions, In the group of 
smokers reporting a history of allergic manifestations,. 53.4 per cent were found 
to react in a positive manner to one or more of the tobacco extracts; In con¬ 
trast, only IS.7 per cent of the normal monallergic smokers reacted to the 
tobacco extract. Among the nonsmokers, 40 j 9 per cent of the allergic persons 
were found to give positive reactions, and! 14.7 per cent of the normal! non- 
smokers reacted positively to the tobacco extract. This finding would seem' to 
indicate that the reaction to the: tobacco extract may be: evidence of multiple 
■sensitization characteristic of the allergic state. A skin sensitivity to tobacco 
could well be more: readily acquired by the generally allergic person than by 
the generally less: allergic: one on intimate or casual! contact with: tobacco: smoke 
and tobacco products. 


Table III.. Percentage of Volunteers With Manifestations of Personal Allergy and 
Reactions to: the: Virginia Tobacco Extract 


TOTAL, NUMBER 

SKIN test 

SEASONAL 1 
RHINITIS 
(PERCENT); 

BRONCHILYL 
ASTHMA ! 
(PER CENT); 

URTICARIA j 
(PERCENT); | 

OTHERS* 
(PER CENT): 

Smokers (377) 

Positive (o7)' 

7, 

18 

26 

37 


Negative: (320)' 

4 

4 

5 

18 

Nonsmokers (260.) 

Positive (31)' 

19 

19 

16 

13 


Negative: (229:), 

7 

4 

7i 

16 


•Food sensitivity; drug' sensitivity, and rashes. 

Among smokers there was no significant association between positive skin tests tb to¬ 
bacco and seasonal' rhinitis. 

Among smokers; a significant association was found! between' positive skin tests tb to¬ 
bacco and: 

Bronchial asthma— X 2 — li2.9 ; P = <0.01.. 

Urticaria-—X- = 2G.2 ; P = <0.01. 

Among nonsmokers; no significant association was. noted between the positive skin test' 
reaction' to. tobacco and the manifestations of personall allergy. 

Symptoms' Related to Cigarette Smoking and the Cutaneous Reactions to 
Virginia- Tobacco Extract. —Hu Table IV it is noted' that 24 per cent; of the: 
smokers, with positive tests to tobacco gave evidence of coughing spells: directly 
related to the act: of smoking,,as compared with 12 per cent of the smokers who 
had negative skin reactions. Symptoms of cold, numbness, and! tingling of the: 
extremities associated' with smoking were reported! by 8 per cent of tile smokers, 
with positive tests and by 2 1 per cent of those; with negative reactions. There 


Source: https://www.industrydocuments.ucsf.edu/docs/mnpl0000 
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was no apparent difference: im incidence: of dizziness, headache^ and effect on 
appetite: among tile:smoking group; whether they reacted in a positive or negative 
manner to the tobacco extract. 

Table IV. Percentage op Smokers, With History of Tobacco Symptoms and Reactions 

to the Virginia Tobacco Extract 


TOTAL 

NUMBER 







GOLD;, NUMB r 






NESS, AND 





EFFECT ON' 

TINGLING OF 


COUGHING: 

DIZZINESS. 

HEADACHES 

appetite 

EXTREMITIES 

SKIN TEST 

(PER'CENT) : 

(PER GENT); 

(PER CENT) 

(PERCENT); 

(PER CENT) 


57 

320 


Positive 

Negative 


24 

12 


liO 

10 ' 


6 


A significant association was found between the: positive skin test to tobacco and the 
incidence of : 

Coughing when smoking—X2 = 5.2 ; P — <0.02. 

Coldl numbness, and tingling of the extremities—X2 = 5.5 ; P — <0.02. 

Relationship of Allergy, Peripheral Vascular Symptoms ,, and Cutaneous 
Reactions to the Tobacco Extracts .—Table V is presented in., an attempt to 
correlate allergic manifestations, peripheral vascular symptoms, and the skin 
reactions to tobacco extract. It was found that 33 per cent of nintey-six 
smokers with positive skin tests to tobacco gave a history of allergic manifesta¬ 
tions and reported having symptoms of peripheral vascular disturbances. Only 
10 per cent of 291 smokers with negative skin tests gave evidence of both allergy 
and, peripheral vascular symptoms. Among the nonsmokers, whether they 
gave positive or negative reactions, no, significant difference in incidence of 
allergy and vascular symptoms was: noted. 

Table V. Number of Smokers With: Personal Allergy and: Peripheral Vascular 
Symptoms and Skin Reactions to: Tobacco Extracts 



POSITIVE SKIN 

TEST 

negative: skin 

TEST 

TOTAL 

NUMBER 

Positive allergy, positive peripheral vas- 
culhr s vin p to ms 

32 (33%.): 

30 (10%) 

62 

Positive allergy, negative peripheral vas¬ 
cular symptoms 

17 (IS%.): 

71 (25%) 

88 

Negative 'allergy;, positive: peripheral vas¬ 
cular symptoms 

13 (:14%); 

35 {12%) 

48 

Negative allergy,, negative peripheral vas¬ 
cular symptoms 

341 (:35^V 

1155 (53%) 

189' 

Total numlmr 

96 

291 

387 


X2 - 30.0'; n =■ 3!; P = <01001. 

Vascular Responses to. Smoking and Cuidnco.m Reactions to Tobacco Ex- 
tracts .—Tables VI and VII list the skin temperature: and blood flow changes 
in eighty healthy adultis, with their skin-test reactions tio tobacco- extracts* 
From this study, it was learned: that blood flow and skin temperature changes 
appear to lie independent, since fiew. persons gave reactions to both of these 
vascular responses: Wit hi respect to cringes in. blood flow, no significant 
difference was found between those giving positive and those giving negative 
skin tests to tobacco: extracts. On the other hand,, skin temperature changes 
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were noted ini 2S per cent of the smokers giving positive skin-test reactions and 
in only 4 per cent of those giving negative reactions. The difference is statis¬ 
tically significant. 


Table VI. Changes in Skin Temperature and: Blood Flow on Eighty Smokers and 
Skin; Reactions to Tobacco Extracts; 



BURLEY 

VIRGINIA 

| TURKISH 

MIXED 

MIXED 

DEFATTED 

posi¬ 

tive 

NEGA- i 

T IV.E' 

POSI- I 
1 TIVE 

NEGA- j 
TIVE 

POSI- j 
TIVE | 

! NEGA¬ 
TIVE: 

POS.I- 
| TIVE. 

| NEGA¬ 
TIVE 

POSI- 
| TIVE 

NEGA¬ 

TIVE 

T-h B4 

1 


ll 


1 


1 


1 


T+i B- 

6 

4 

5 

5 

5 

5 

4 

6 

5 

5 

T- B+ 

9 

11 

7 

13: 

7 

13 

9 

111 

7 

13 

T- B- 

8 

41 

9 

40 

10! 

39 

12 

37 

8 

41 

Tbtal 

24 

56 

22 ' 

58 

23: 

57 

26 

54 

21' 

59 


T — Skin temperature. + = Positive. 

B — Blood How. - — Negative. 


The electrocardiographic and ballistocardiographic recordings were not in- 
eluded in this discussion* since: so few volunteers presented! any significant 
changes and since skin tests with tobacco extracts, did not appear to be correlated 
vvithi the results obtained! 


Table; VIIi 



| POSITIVE REACTORS 

| NEGATIVE REACTORS. 

T+ B- 

1 

0 

T+; B- 

8 : 

2 

T- B- 

11 

9 

T- B- 

12 

37 

Total 

32 

48 


T = Skin, temperature:. +: — Positive. 

B = B! 00 * 1 1 flow:. - = Negative. 

Positive reactors to the tobacco extracts are more: likely to show changes in skin tem¬ 
perature after smoking. X- -= 2.6 ;; n = 1 ;P = <0101. 

Cutaneous Reactions to Tobacco Among Allergic and Xonalhrgic Children : — 
A total: of '294 children between the ages of 1 and 5 years were skin tested with 
the five tobacco extracts* Of this total, 11.5 per cent were found to react, in 
a markudlly positive maimer to one or more of the tobacco: extracts.. Thorough; 
•questioning 1 of the parents, of 269! of the children revealed no evidence of any 
allergic manifestations. Therefore, these children: were considered! normal for 
purposes of this study. Of these normal! children, 6: per cent! reacted positively 
tio; tobacco, on skin testing 1 . Twenty-five:of the: children were found to be allergic 
and. of these, 64 per cent gave evidence of skin sensitivity to the tobacco ex, 
tract! on skin: tiesting.. None: of these: children had ever smoked, but they had 
had the same exposure t.o- tobacco; smoke and other tobacco products as other 
nonsmokers. Practically all of those; olulfllrcn were exposed to one or more 
smokers within the immediate family at home. Here again, as: in the adult 
group, it would seem that! the generally allergic disposition of the person renders 
him very receptive: to the development of multiple skin sensitization, including 


Source: https://www.iridustrydocu merits.ucsf.etiU7aocs/mnpl6QOO • 
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sensitization to tobacco, on casual 1 or intimate exposure to the allergen. There 
was no difference ini the incidence of positive skin reactions to tobacco in the 
various age groups. Female subjects reacted im tile same proportions as male- 
subjects. 

SUMMARY AND INFERENCES 

A group of 641i healthy volunteers were questioned concerning personal 
allergies, smoking history, symptoms presumed to be connected! with smoking, 
and peripheral vascular disturbances. 

These persons were skin tested! by the intradtrma! method with five different- 
tobacco extracts; Burley, Virginia; Turkish, and mixed tobaccos* The mixed 
tobacco extract was made by combining tobaccos fromi six popular cigarettes* 

It was found that about 15 per cent of 641 adults reacted im a positive 
manner to one or more of the tobacco extracts. The per cent reacting was. 
essentially the same ini the smokers-as in the nonsmokers. 

It might have: been argued that- the heavier smokers, by exposing them¬ 
selves to more tobacco smoke, became skin reactive to tobacco extracts more 
frequently. This argument scarcely appears valid, however, im view of our 
finding that smokers did not react to skin tests with tobacco extracts significantly 
more often than nonsmokers. 

An increased incidence of peripheral vascular symptoms was noted in 
the smokers with positive reactions to the tobacco, as compared with the 
smokers who did not react on skin: testing with the tobacco. 

It might also be argued 1 that excessive smoking could lead to> increased! 
incidence of skin-test reactions to tobacco and! that the: amount of smoking 
might be an indication of the degree of the patient's anxiety and! tension* 

Im view of the absence of any difference between smokers and nonsmokers 
in incidence of skin reactions to tobacco, however, it appears extremely un¬ 
likely that the degree, of anxiety and tension could be a, factor in producing 
skinrtest reactions. Moreover, in similar fashion, since the: increased smoking 
could not be proved responsible for increased skin reactions to tobacco extracts; 
increased anxiety and! nervousness couldi not explain the increased incidence 
of peripheral vascular symptoms, in the smokers: with positive skin tests to 
tobacco as compared to those: with negative skim tests. 

Volunteers with positive tests, tio the tobacco extracts reported a history 
of nontobacco-relatied allergic manifestations more frequently than the: group 
with, negative reactions* 

Of the smokers with positive skin reactions to tobacco^ extracts 33 per cent 
gave a personal history of allergic manifestations and peripheral vascular 
symptoms, as compared with 10 per cent of the smokers who did: not react to tile 
skin tests with tobacco extracts*, 

Eighty of those persons were investigated further for circulatory dis¬ 
turbances by means of pletbysmographic measurements of blood flow: to the 
Iow:er extremities and automatic recording of surface temperature. These 
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tests were performed before, during,, and after the smoking of & mixed^tobacoo 
cigarette. These experiments indicated that, on smoking the mixed-tobacco 
cigarette, 23 per cent of the: smokers with positive skin tests to tobacco had 
changes' in peripheral circulation indicated by skin temperature as compared 
with the smokers with negative skin tests; of whom 4 per cent had changes in 
skin temperature. 

In a group of 294 children between the ages of 1 and 5 years tested with 
the tobacco extracts, 11.5' per cent reacted in ai positive manner to one or more 
of the tobacco extracts. In the small group of allergic children tested, 64 per 
cent gave evidence of skin sensitivity to the tobacco extracts as compared! with 
6! per cent of a nonallergic: control group. 

The close and consistent parallelism between the positive cutaneous re¬ 
actions to tobacco extract and! symptoms of peripheral vascular disturbances, 
tobacco symptoms,, and personal history of allergic manifestations might 
possibly serve as a clue to> the interpretation of the tobacco reactions that we 
obtained The findings: indicate that our positive skin-test reactions to tobacco 
extracts were based on an allergic (ithat is, immunologic) mechanism and were 
associated in more-than normal incidence with hypersensitivity to other allergens 
as well as with fall of peripheral temperature: om smoking and with certain 
clinical peripheral vascular symptoms. It is; felt that, although the number of 
volunteers: tested is small, there is a suggestion that the skin' test with tobacco 
may be helpful as a “screening’ v test to aid in determining, the: possible im¬ 
portance of tobacco: as an etiologicall factor in certain forms of peripheral vascu¬ 
lar symptomatology. 
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